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PREFACE   TO   SEVENTH  EDITION. 


In  this  edition  I  have  somewhat  departed  from  my  original  design 
of  this  work,  by  adding  chapters  on  the  Tongue,  the  Pulse,  the 
Skin,  and  the  Temperature,  with  the  indications  they  afford  in  treat- 
ment. For  the  reasons  set  forth  in  the  Introduction,  these  chapters 
will,  I  trust,  prove  useful  to  the  student  and  to  beginners  in  practice. 

I  have  also  added  a  Chapter  on  Nitro-Glycerine,.  compiled  from 
unpublished  notes  by  Dr.  Murrell,  and  I  have  noted  various  new 
facts  which  have  come  to  light  in  the  few  months  that  have  elapsed 
since  the  issue  of  the  last  edition. 

I  have  again  to  express  my  thanks  to  Dr.  George  Bird  and  to 
Dr.  Maxwell  for  their  ready  and  valuable  assistance. 

15,  Cavendish  Place, 
October,  1878. 


PREFACE   TO   SIXTH  EDITION. 


In  preparing  a  new  edition  of  the  Handbook  of  Therapeutics, 
especially  intended  for  students  and  young  practitioners,  I  have 
endeavoured  to  make  it  as  practical  as  possible. 

The  method  I  have  adopted  in  this  work  is  to  follow  out  in  a 
certain  order,  in  detail,  the  physiological  and  therapeutic  action  of 
individual  drugs  on  the  body.  For  the  most  part  I  have  treated  of 
the  action  of  a  drug,  first  on  the  skin,  next  on  the  mouth,  then  the 
stomach,  the  intestines,  the  blood,  the  nervous  system,  the  lungs,  the 
heart,  and  finally  on  the  excreting  organs,  dwelling  most  of  course  on 
the  organ,  or  organs,  mainly  affected  by  the  drug  under  consideration. 

In  this  edition,  I  have  endeavoured  to  put  the  reader  in  possession 
of  the  latest  facts,  and  to  give  an  account  of  various  new  and  important 
discoveries  made  since  the  pubUcation  of  previous  editions.  For 
instance,  I  have  added  chapters  on  Salicine,  Muscarin,  and  Pilocarpine, 
and  many  chapters  are  considerably  extended. 

Moreover,  the  arrangement  of  the  book  is  improved,  and  I  have 
relegated  to  smaller  type  a  large  portion  of  the  text,  which,  though 
intrinsically  important,  is  of  less  practical  interest  to  the  therapeutist. 
The  elaborate  analytical  index,  prepared  by  the  kind  labour  of  my 
friend  Dr.  Theodore  Maxwell,  will  be  found  a  time-saving  and 
valuable  addition  to  my  Handbook. 

I  am  anxious  to  express  my  great  obligation  to  my  friend  Dr. 
George  Bird,  who  has  assisted  in  revising  this  and  several  previous 
editions  of  the  Handbook,  and  who  has  increased  its  usefulness  by 
many  suggestions.  Without  his  valuable  assistance  I  should  have 
found  it  difficult  to  complete  this  edition. 


October,  1877. 
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THERAPEUTICS. 


INTRODUCTION. 


I  HAVE  thought  it  might  prove  useful  to  the  student  and  the 
young  practitioner  to  add  to  this  edition  a  brief  account  of  the 
symptoms  of  disease.  Of  late  years,  since  attention  has  been  more 
drawn  to  the  significance  of  physical  signs,  too  little  seems  to  me  to 
be  paid  to  the  detection  and  appreciation  of  symptoms,  objective 
and  subjective.  This  is  a  marked  defect  among  students.  One 
often  meets  with  a  student,  thoroughly  equipped  with  all  the 
resources  pertaining  to  physical  diagnosis,  who  is  yet  sorely  puzzled 
with  the  indications  afforded  by  the  pulse  or  tongue.  The  reason  of 
this  is  obvious.  Physical  signs  are  soon  learned,  whilst  it  requires  a 
longer  time,  more  patience,  and  a  more  discriminating  observation 
to  appreciate  the  meaning  and  to  estimate  the  value  of  symptoms. 

The  indications  of  disease  are  divided  into  symptoms  and 
"physical  signs."  The  direct  information  to  be  obtained  from  the 
pulse,  the  skin,  the  tongue,  the  breathing,  the  evacuations,  &c., 
are,  for  convenience,  termed  objective  symptoms.  The  indirect 
information  we  gather  from  the  patient's  description  of  his  own 
feelings  and  sensations,  which  can  be  detected  only  by  the  patient 
himselfj  these,  likewise  for  the  purpose  of  convenience,  are  termed 
subjective  symptoms.  Important  though  physical  signs  undoubtedly 
are,  yet  symptoms,  especially  objective  symptoms,  are  far  more 
valuable.  Physical  signs,  as  a  rule,  help  us  to  detect  only  coarse 
and  decided  changes  and  are  chiefly  useful  in  diagnosis,  whilst 
symptoms  are  far  more  useful  in  prognosis  and  in  treatment. 

It  may  be  said,  that  before  we  can  efficiently  treat  a  patient,  we 
must  first  form  a  correct  diagnosis;  hence  physical  signs,  by  greatly 
assistmg  us  in  this  respect,  must  likewise  greatly  aid  in  the  treatment. 
No  doubt,  ui  some  measure,  this  proposition  is  true ;  but  when  we 
have  accurately  diagnosed  the  disease,  we,  in  most  cases,  treat  the 
secondary  effects  rather  than  the  primary  disease  ;  and  these  secondary 
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effects  generally  make  themselves  apparent  solely  as  symptoms.  Only 
in  a  few  instances,  as  ague  and  syphilis,  can  we  directly  cure  the 
disease  itself;  but  in  other  instances  we  must  be  content  to  combat  the 
secondary  and  often  fatal  effects.  A  disease  often  neither  endangers 
nor  destroys  life  by  its  direct  effect  on  the  organ  attacked,  but  through  a 
secondary  effect  manifested  on  another  organ  or  organs.  Thus  to  take 
the  case  of  pneumonia;  here,  by  no  means  unfrequently,  the  dangers 
depend,  not  on  the  condition  of  the  lung,  but  on  nervous  or  cardiac 
depression.  The  fever  depresses  the  nervous  system,  shown  in  sleep- 
lessness and  delirium,  and  this  depressed  state  of  the  nervous  system 
causes  cardiac  weakness  and  so  endangers  and  destroys  life.  Or  the 
fever  may  directly  depress  the  heart,  and  so  weaken  it  that  the  patient 
dies.  Now  in  both  these  instances,  the  effects  on  the  nervous  system 
and  on  the  heart  are  manifested  solely  by  spnptoms,  and  without  a 
due  appreciation  of  and  a  proper  attention  to  these  symptoms,  so 
much  the  worse  for  the  patient. 

Instances  like  this  might  be  multiplied  to  any  extent.  Moreover, 
there  is  the  wide  range  of  diseases  in  which  physical  diagnosis  is 
unavailing  when  there  are  only  symptoms  to  guide  our  treatment;  and 
these  are  just  the  cases  in  which,  unless  trained  in  the  recognition  and 
estimation  of  symptoms,  the  young  practitioner  is  more  likely  to  find 
himself  at  sea. 


ON  THE  TONGUE. 

We  examine  the  tongue  to  ascertain  whether  it  is  clean  or  furred  ;  dry 
or  moist ;  its  colour,  &c. 

What  is  the  meaning  of  a  furred  tongue  ? 

A  tongue  may  be  furred  from  febrile  disease  ;  from  local  causes ;  or 
from  sympathy  with  the  stomach,  intestines,  or  liver. 

The  condition  of  the  tongue  in  fever  is,  perhaps,  more  a  help  in 
prognosis  than  in  treatment.  In  most  fevers  the  tongue  at  first  is 
covered  with  a  moist  fur ;  but  in  some  cases  the  tongue,  strange  to 
say,  remains  quite  clean.  Sometimes  this  is  the  case  in  typhoid  fever. 
Now  the  coated  tongue  in  fever  does  not  give  us  much  suggestion  with 
regard  to  treatment,  for  whether  the  tongue  be  clean  or  foul,  if  there  is 
constipation  the  bowels  must  be  relieved;  and  if  the  tongue  is  veiy 
foul,  that  is,  thickly  coated,  a  mercurial  purge  is  best,  though  notwith- 
standing that  some  fur  usually  remains  whilst  the  fever  endures. 

Local  causes  often  foul  the  tongue.    Enlarged  tonsils  often  coat  the 
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back  of  the  tongue.    Decayed  teeth  often  fur  a  iDortion  of  the  tongue. 

If  one  tonsil  only  is  enlarged,  or  if  the  decayed  teeth  are  situated  on 

one  side,  then  only  one  longitudinal  portion  of  the  tongue  is  furred. 

In  neuralgia  of  the  fifth,  when  the  lower  branches  are  affected,  the 

tongue  on  the  neuralgic  side  is  apt  to  become  furred. 
Excessive  smoking  almost  always  furs  the  tongue. 
The  tongue  very  frequently  indicates  derangement  of  the  stomach, 
bowels,  or  liver.    For  instance,  if  there  is  no  fever,  and  no  local  caused 
as  enlarged  tonsils,  bad  teeth,  &c.,  then  a  coated  tongue  indicates  some 
disturbance  of  the  prim^  viae. 

What  does  a  coated  tongue  under  these  circumstances  indicate  ?  We 
shall  rarely  go  wrong  in  taking  this  fun-ed  tongue  as  an  indication  for 
one  of  four  medicines,  or  some  of  them  combined  :  namely,  mercury, 
podophyllin,  tincture  of  nux  vomica,  or  nitric  acid. 

How  are  we  to  determine  which  to  give  and  its  dose  ?  If  there  is 
constipation  then  give  a  mercurial  preparation  or  resin  of  podophyllin 
m  purgative  doses.  Any  purgative,  it  is  true,  will  here  be  useful,  espe- 
cially the  natural  purgative  waters,  as  Pullna,  Friedrichshall,  or  Carlsbad  • 
but  these  though  valuable  remedies  are,  in  many  instances,  inferior,  in 
the  cases  in  question,  to  mercurial  and  podophyllin  purges. 

As  regards  mercury,  our  choice  falls  either  on  calomel  or  blue  pill 
for  adults,  or  calomel  or  grey  powder  for  children.  The  calomel  or 
blue  pill  should  be  combined  with  extract  of  belladonna  or  of  hyo- 
scyamus,  smce  this  addition  obviates  the  griping  and  certainly  seems  to 
enhance  the  action  of  these  drugs.  An  effective  dose  is  half  a  grain 
of  calomel  with  three  grains  of  extract  of  hyoscyamus,  for  three  con- 
secutive nights ;  the  first  pill  generally  purges  pretty  freely,  the  second 

tongTe.  "^"^^^     ''''  ^^^I-  ^^^  'e^n 

Which  should  we  choose-mercurial  purges  or  podophyllin  resin? 
The  answer  to  this  question  depends  on  the  colour  of  the  stool  If 
the  motions  are  too  light  coloured  mercurial  purges  are  best     If  o 
the  other  hand,  the  motions  are  too  dark  then  podophy  lin  is  necked 
For  this  clinical  fact  I  can  give  no  explanation 

What  IS  to  be  done  when  the  bowels  are  freely  open,  or  have  been 
re  axed  by  medicine,  but  where  the  tongue  still  contL  s  f^r  ed  ?  We 
meet  with  such  cases  often  in  gastric,  biliary,  or  intestinal  disturbance 
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and  morning.  Five  drops  each  of  tincture  of  nux  vomica  and  dilute 
nitric  acid  thrice  daily,  will  much  promote  the  action  of  the  mercury 
and  the  podophyllin.  Sometimes  the  fur  is  dirty  or  brown  and  the 
patient  complains  of  a  disagreeable  bitter  taste,  especially  in  the  morn- 
ing, and  this  symptom  is  an  additional  indication  for  the  foregoing 
treatment.  Sometimes,  however,  in  spite  of  this  treatment,  the  dis- 
agreeable bitter  taste  persists  in  the  morning,  or  even  during  the  greater 
part  of  the  day.  Rinsing  the  mouth  with  a  solution  of  permanganate 
of  potash  will  generally  temporarily  remove  the  annoyance. 

As  the  tongue  cleans  the  fur  recedes  from  the  tip  and  edges  and 
gradually  becomes  thinner,  especially  at  its  margin.  With  a  little 
practice  we  can  generally  detect  when  the  cleaning  process  is  going 
on. 

After  an  acute  illness  like  typhoid  fever,  the  tongue  sometimes  parts 
with  its  fur  in  flakes,  leaving  clear  smooth  patches,  especially  at  its 
back.  This  tongue  denotes  a  slow  convalescence.  In  typhoid  fever 
this  tongue  may  a  second  time  become  dry,  with  a  return  of  the  abdo- 
minal symptoms.  In  a  case  like  this  turpentine  is  indicated  in  lo  to 
2o-minim  doses  every  two  or  three  hours. 

A  dry  tongue  occurs  most  frequently  in  fever.  The  dryness  first 
invades  the  tip  and  extends  up  the  centre,  spreading  meanwhile  later- 
ally, till  the  whole  tongue  becomes  dry.  It  grows  moist  in  the  inverse 
order  of  its  invasion.  A  dry  tongue  generally  indicates  nervous  depres- 
sion, often  shown  by  delirium,  usually  of  a  low  muttering  kind.  This 
nervous  prostration  is  often  dependent  on  want  of  sleep.  Narcotics 
therefore,  like  chloral,  bromide  of  potassium,  or  opium,  by  inducing 
sleep,  soothe  and  strengthen  the  nervous  system,  and  indirectly  moisten 
the  tongue.  Opium  is  often  more  useful  than  bromide  of  potassium, 
or  chloral,  for  it  appears  to  have  a  greater  effect  on  the  tongue  than 
either  of  the  other  drugs,  probably  inducing  a  moist  condition  by  its 
direct  action  on  the  tongue  and  stomach  as  well  as  through  its  sleep- 
producing  effect  on  the  nervous  system. 

Being  frequently  a  sign  of  nervous  depression,  the  dry  tongue  becomes 
also  an  indication  for  giving  alcoholic  stimulants.  If,  however,  the 
nervous  depression  is  due  to  wakefulness  it  is  better,  if  possible,  to 
secure  refreshing  sleep  by  a  soporific,  which,  by  soothing  and  strength- 
ening the  nervous  system,  renders  the  tongue  moist,  promotes  digestion 
and  assimilation  and  incites  the  patient  to  take  more  food. 

The  two  chief  uses  of  alcohol  are  to  assist  digestion  and  to  sustain 
the  nervous  system.  Now  sleep  is  the  best  restorative ;  hence  fever 
patients  who  sleep  well  do  not  as  a  rule  require  stimulants. 

If  sleep  cannot  be  secured,  or  if  in  spite  of  sleep  the  tongue  remains 
dry  and  the  delirium  persists,  then  alcohol  is  indicated,  though  the 
pulse  is  a  better  guide.    Usually,  however,  a  patient  with  a  dry  tongue 
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has  a  frequent  quick  and  compressible  pulse  calling  for  alcoholic  stimu- 
lation. 

Whilst  the  tongue  often  affords  evidence  of  the  necessity  for 
alcohol,  sometimes  it  so  shows  when  it  does  harm,  for  if  the  tongue 
grows  coated  or  drier,  it  is  evident  that  the  stimulant  is  doing 
mischief 

The  tongue  in  an  aged  person  often  readily  becomes  dry  even  in 
non-febrile  illnesses  ;  hence  a  dry  tongue  has  not  quite  the  same  serious 
import  as  a  dry  tongue  in  a  younger  person.  If  with  the  dry  tongue 
there  is  sleeplessness  we  must  be  careful  how  we  give  soporifics ;  for 
though  in  many  cases  a  soporific  is  very  beneficial,  yet  in  old  people 
sometimes  it  produces  great  excitement.  If  the  dry  tongue  is 
associated  with  depression  or  exhaustion  we  not  at  all  rarely  find  that 
alcohol  increases  the  dryness  and  destroys  the  appetite ;  hence,  at  Jirst, 
stimulants  must  be  given  to  aged  patients  in  a  small  quantity,  the  effect 
of  which  must  be  carefully  watched. 

In  typhoid  fever,  a  dry,  smooth,  and  glazed  tongue,  or  simply  a  dry 
tongue,  indicates  the  employment  of  oil  of  turpentine ;  ten  to  fifteen 
drops  in  mucilage,  every  two  hours. 

The  colour  of  the  tongue  is  a  useful  sign.  A  broad,  pale,  flabby, 
teeth-mdented  tongue,  indicates  ansemia  with  a  relaxed  condition  of  the 
tissues.  It  is  met  with  in  simple  anaemia,  and  chlorosis,  and  in  some 
chronic  diseases,  as  in  Bright's  disease,  in  which,  in  addition  to 
anaemia,  there  is  hydras mia— an  excess  of  water  in  the  blood  This 
tongue  always  signifies  the  need  for  iron  ■  and  the  astringent  prepara- 
tions in  large  doses  are,  as  a  rule,  far  the  best.  A  swollen  teeth- 
indented  tongue  during  a  course  of  mercury,  is  one  of  the  earliest  si-ns 
of  salivation. 

In  diabetes,  in  severe  and  advanced  cases,  the  tongue  is  often 
characteristic.  It  becomes  smooth,  glazed,  shiny,  beefy-looking, 
abnormally  clean,  often  with  a  tendency  to  become  dry,  and  sometimes 
quite  dry. 

The  tongue  may  be  red,  with  prominent  red  papilte  most  marked  at 
the  tip  ;  and  this  red  tongue  too  clean,  too  smooth,  or  slightly  furred 
pomts  to  "the  irritable  tongue"  and  a  corresponding  state  of  the 
stomach  It  IS  met  with  in  certain  dyspeptic  cases,  sometimes  in 
drunkards,  and  especially  in  phthisis  when  the  intestines  are  ulcerated 
or  there  is  tubercular  peritonitis.   Small  doses  of  arsenic,  say  one  minim 

and  theT^'  ^Tl       "^'^  '''''  ^'""''^'y  '^^^P^°^^  tongue 

and  the  associated  conditions.    It  should  be  borne  in  mind  that  great 

™ion  of  the  stomach  or  intestines  or  tubercular  peritonitis  may  ex "t 
unaccompanied  with  this  irritable  tongue  ^  ' 

fet  I'J^lltZ:^' y^'^  after  its  commencement  and  before  the 

lever  declmes,  this  tongue  is  met  with,  and  it  continues  during  the  early 
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part  of  convalescence.  It  is  the  very  characteristic  "strawberry 
tongue,"  always  suggestive  of  scarlet  fever.  Its  appearance  arises 
from  desquamation  of  the  tongue,  for  the  cuticle  of  the  tongue  being 
moist,  is  more  easily  separated  than  the  cuticle  of  the  skin,  hence  the 
tongue  desquamates  some  days  before  the  skin.  I  need  hardly  say, 
that  whilst  the  fever  lasts,  we  should  not  treat  the  tongue  with  arsenic, 
though,  if  convalescence  is  tedious  and  the  tongue  retains  its  strawberry 
character,  arsenic  and  nitric  acid  will  be  found  useful. 

The  "  nervous  tongue  "  is  also  very  noteworthy  :  generally  it  is  very 
slightly  coated  and  covered  with  a  slight  froth  most  marked  close  to  the 
edge.  We  meet  with  it  in  persons  of  nervous  temperament,  especially 
during  a  period  of  excitement,  and  in  cases  where  the  nervous  system 
has  been  depressed  by  over-work,  and  worry. 


THE  PULSE. 

With  each  contraction  of  the  pulse,  a  wave  is  sent  through  the  arterial 
system,  which,  in  its  journey  along  the  vessels,  distends  them  ;  and 
this  periodical  distension,  readily  felt  when  the  fingers  are  placed  on  an 
artery,  is  the  pulse.  Dr.  Broadbent,  however,  denies  that  the  pulse 
is  due  to  distension  of  the  artery,  and  ascribes  it  to  the  wave  forcing  or 
trying  to  force  the  vessel  flattened  by  pressure  of  the  finger  back  to  its 
cyhndrical  form.  The  pulse,  therefore,  depends  on  the  heart;  and 
varies  with  the  condition  of  the  heart.  It  is  influenced  also  by  the 
condition  of  the  vessels,  the  pulse  varying  according  to  the  contracted 
or  dilated  condition  of  the  arteries  ;  moreover,  it  is  also  modified  when 
the  walls  of  the  vessels  become  fibrous  or  calcareous.  The  pulse  is  an 
accurate  index  of  the  condition  of  the  heart,  and  is  therefore  the  most 
valuable  guide  in  disease. 

The  importance  of  the  pulse  is  manifest  when  we  consider  that 
disease  kills  by  arresting  the  heart.  Whilst  the  heart  beats  there  is 
life  and  hope.  In  many  instances,  the  pulse  gives  the  promptest  signs 
of  danger  and  the  earliest  indications  for  treatment.  To  illustrate  this 
by  an  example,  take  the  case  of  pneumonia,  in  which  disease  so  long 
as  the  pulse  continues  good  we  have  fair  hopes  of  our  patient.  In 
some  patients  the  heart  fails  early  and  the  pulse  soon  reveals  this  con- 
dition ;  the  patient  fails  we  say  at  the  heart.  In  other  instances,  the 
nervous  system  first  gives  way,  shown  by  sleeplessness  and  muttering 
delirium  :  but  though  these  symptoms  cause  anxiety,  yet  so  long  as  the 
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pulse  remains  good,  we  hope  to  save  our  patient.  The  anxiety  we  feel 
with  regard  to  this  nervous  perturbation  arises  from  its  depressing  effect 
on  the  heart ;  for  if  the  patient  does  not  sleep,  this  unrest,  with  the 
consequent  delirium,  rapidly  depresses  and  weakens  the  patient,  and  at 
last  arrests  the  heart.  The  disease,  therefore,  may  directly  tell  on  the 
heart,  or  it  may  indirectly  affect  this  organ  by  its  depressing  effect  on 
another  system.  In  any  case  it  is  the  ultimate  effect  of  the  disease  on 
the  heart  that  destroys  life.  It  is  hardly  possible,  therefore,  to  over- 
estimate the  cardinal  importance  of  the  pulse. 

The  pulse-beats  may  be  frequent  or  infrequent;  slow  or  quick; 
small  or  large  ;  compressible  or  incompressible ;  regular  or  irregular ; 
or  intermittent. 

By  the  frequency  of  the  pulse  we  mean  the  number  of  beats  in  a 
given  time. 

In  a  quick  pulse  each  beat  occupies  less  than  the  usual  time,  that  is, 
each  wave  is  of  short  duration  relatively  to  the  pause  between  the 
waves. 

When  the  volume  of  the  pulse  is  greater  than  usual,  it  is  said  to  be 
large ;  or  the  volume  may  be  less  than  usual  when  it  is  said  to  be 
small. 

When  the  fingers  can  easily  stop  the  pulse  it  is  said  to  be  compres- 
sible ;  when,  on  the  other  hand,  it  can  be  arrested  only  with  difficulty 
or  not  at  all,  the  pulse  is  said  to  be  incompressible. 

The  pulse  may  be  irregular  or  intermittent.  In  an  irregular  pulse, 
succeeding  beats  differ  in  length,  force,  and  character.  In  an  inter- 
mittent pulse,  a  beat  is  from  time  to  time  lost. 

Four  conditions  produce  a  frequent  pulse.  Fever,  debility,  excite- 
ment, and  hysteria.  We  seldom  experience  difficulty  in  determining 
the  cause  of  the  quickened  pulse.  In  excitement  the  quickening  is 
not  persistent  and  lasts  only  whilst  the  excitement  continues.  Hysteria 
may  greatly  and  permanently  quicken  the  pulse  to  even  150  or  160 
beats  per  minute.  But  in  a  grave  illness,  whether  febrile  or  not, 
hysteria,  if  present  before,  always  passes  away  at  once,  so  that  we  may 
safely  attribute  the  quick  pulse  to  the  invasion  of  another  and  more 
serious  disease. 

In  fevers  the  pulse  is  generally  quickened  in  proportion  to  the 
elevation  of  the  temperature,  though  the  proportion  between  the  pulse- 
and  temperature  varies  in  different  fevers.  In  scarlet  fever,  the  pulse 
is  quicker  than  in  typhoid  fever  with  the  same  temperature,  hence  a 
quick  pulse  is  of  less  serious  import  in  scarlet  than  in  typhoid  fever, 
Ihe  same  elevation  of  temperature  quickens  the  pulse  relatively  much 
more  in  children  than  in  adults. 

If  a  pulse  is  quicker  than  the  temperature  will  explain,  it  indicates 
cardiac  weakness-the  weakness  being  proportionate  to  the  want  of 
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ratio  between  the  temperature  and  pulse.  In  this  way  the  pulse  affords 
important  information  in  prognosis  and  treatment. 

A  pulse  that  day  by  day  progressively  increases  in  frequency,  the 
temperature  remaining  the  same,  shows  increasing  cardiac  weakness. 

In  all  febrile  diseases,  a  pulse  in  adults  over  120  is  serious  and  indi- 
cates cardiac  weakness,  a  pulse  of  130  or  140  indicates  great  danger, 
and  with  a  pulse  at  i6o  the  patient  almost  always  dies.  There  is, 
however,  a  notable  exception  to  this  rule,  as  in  rheumatic  fever.  In 
estimating  the  value  of  the  pulse  in  this  disease,  we  must  carefully 
ascertain  whether  rheumatic  fever  itself  or  pericarditis  occasions  the 
increased  frequency.  A  pulse  of  120,  if  due  to  the  rheumatic  fever, 
indicates  great  danger.  In  such  a  case  the  temperature  is  high,  104 
to  105,  the  patient  is  prostrate,  the  tongue  probably  dry,  and  sordes 
collect  on  the  lips :  a  case  like  this  often  ends  fatally,  and  if  the  pulse 
rises  above  120,  say  to  130  or  higher,  the  patient  will  pretty  surely 
die. 

If  pericarditis  causes  the  quickened  pulse,  it  becomes  then  of  far 
less  serious  import,  though  the  pulse  may  rise  to  150  to  160  per  minute. 
Not  unfrequently  we  ineet  with  such  cases  where,  with  but  slight 
rheumatic  fever,  severe  pericarditis  with  perhaps  extensive  effusion  sets 
in.  The  temperature  is  not  greatly  raised,  rising  only  to  101°  or  102° 
Fah.,  the  tongue  remains  clean  or  but  slightly  coated.  Now  in  a  case 
of  this  kind,  though  the  beats  rise  even  to  160  and  the  pulse  becomes 
very  bad  in  other  qualities,  being  very  compressible  or  even  small  and 
compressible,  yet  we  may  reasonably  expect  the  patient  to  recover. 
The  heart's  substance  too  is  generally  inflamed ;  and  this  weakening  of 
the  heart's  substance,  coupled  with  the  mechanical  embarrassment  arising 
from  the  pericardial  effusion,  excites  very  hurried,  even  panting  breath- 
ing. Thus  attacked,  the  patient  often  looks  very  ghastly,  the  face 
becomes  dusk  and  distorted  with  the  hideous  risus  sardonicus ;  yet  if 
these  symptoms  can  be  clearly  traced  to  the  cardiac  mischief,  we  may 
hold  a  well-grounded  hope  of  the  patient's  recovery,  even  without  the 
aid  of  large  doses  of  alcoholic  stimulants.  In  fact,  acute  pericarditis 
is  rarely  immediately  fatal ;  it  remotely  destroys  life  only  by  leading  to 
dilatation  with  valvular  incompetency,  or  to  fatty  degeneration  of  the 
heart. 

Rheumatic  fever  with  other  complications  generally  ends  favourably,  no  matter  how 
serious  the  aspect  of  the  patient.  Pneumonia,  even  when  double  and  further  com- 
plicated with  extensive  pericarditis,  seldom  destroys  a  patient. 


Again,  an  irregular  pulse  from  mitral  disease  may  be  very  frequent, 
120,  130  or  more,  without  indicating  extreme  danger.  Sometnnes,  in 
acute  fevers,  as  typhoid  fever,  though  the  temperature  is  high,  the 
pulse  remains  normal  throughout  the  attack  ;  such  a  pulse  certainly 
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shows  absence  of  cardiac  weakness,  and  is  of  course  a  favourable 


sign, 


In  chronic  diseases  a  quick  pulse  very  generally  indicates  cardiac 
Aveakness. 

With  increased  frequency  other  signs  of  cardiac  weakness  are  asso- 
ciated.   The  weakened  heart  propelling  the  blood  less  energetically 
than  in  health  diminishes  arterial  tension  and  the  pulse  becomes  soft 
and  compressible.    Relaxation  of  the  arteries  plays  a  part  still  more 
important  in  producing  a  compressible  pulse  ;  this  condition  permits 
the  blood  to  pass  with  greater  readiness  into  the  veins,  and  so  to  lessen 
arterial  tension.    This  relaxed  condition  of  the  arterioles  generally 
accompanies  cardiac  weakness,  hence  a  pulse  quick  from  this  cause  is 
also  generally  compressible.    This  relaxed  condition  of  the  arteries, 
unless  the  heart  is  very  weak,  causes  the  pulse  to  be  large  and  volu- 
minous.   At  first  one  might  erroneously  suppose  that  this  pulse  indi- 
cated an  energetic  arterial  circulation  and  a  well-beating  heart,  but  the 
compressibility  soon  corrects  this  error.    It  is  therefore  highly  important 
always  to  test  the  compressibility  of  the  pulse.    If  the  heart  becomes 
still  more  weak,  and  the  arterioles  still  more  relaxed,  then  each  beat 
propels  little  blood  into  the  arteries,  and  these  allowing  the  blood  to 
pass  readily  into  the  veins,  the  pulse  becomes  small  as  well  as  quick 
and  compressible.    Smallness  of  the  pulse,  therefore,  indicates  still 
greater  weakness.    When  the  pulse  is  very  small  it  is  said  to  be  thready. 
When  the  heart  is  weakened  its  contraction  often  becomes  sudden  and 
sharp,  rapidly  reaching  a  maximum  and  rapidly  declining,  giving  rise  to 
a  quick  pulse,  which  thus  often  gives  evidence  of  cardiac  weakness, 
especially  when  combined  with  the  other  and  surer  indications  of  this 
state. 

Therefore,  in  estimating  the  condition  of  the  heart,  we  pay  regard  to 
the  frequency,  especially  with  reference  to  the  temperature,  to  the  com- 
pressibility, and  to  the  size  of  the  pulse.  The  quicker  the  pulse, 
the  more  compressible,  the  smaller  the  pulse,  the  greater  the  cardiac 
weakness,  and  the  more  imminent  the  patient's  danger,  and  the  greater 
the  need  of  cardiac  stimulants. 

These  pulse  signs,  therefore,  both  in  febrile  and  non-febrile  disease, 
are  indications  for  giving  cardiac  stimulants,  especially  alcohol.  These 
pulse  signs,  moreover,  afford  an  accurate  index  of  the  effects  of  alcohol 
and  of  the  amount  required;  for  alcohol  strengthens  the  debilitated 
heart,  reduces  the  frequency  of  its  beats,  and  contracts  the  vessels 
and  so  heightens  arterial  tension  and  lessens  the  compressibility  of  the 

acc^'omnwTr  ""'^/'^'^^"'^  affections  cardiac  weakness  is,  as  a  rule, 
accompanied  by  evidences  of  general  weakness,  though  this  by  no 
-cans  IS  always  the  case.    We  may  be  called  to  a'patiem  with  an  acute 
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illness  who  at  first  sight  shows  no  evidence  of  weakness ;  his  tempera- 
ment is  found  to  be  from  102°  to  103° ;  he  easily  turns  over  or  sits  up 
m  bed ;  his  voice  is  strong ;  his  tongue  moist  and  but  little  furred, 
perhaps  even  clean  ;  he  takes  his  food  and  apparently  digests  it  well. 
He  sleeps  well  at  night  and  is  free  from  delirium ;  in  fact  the  general 
appearance  of  the  patient  indicates  no  danger;  but  the  pulse  beats  say 
130  per  minute,  and  it  is  small,  compressible,  and  quick;  and  not  due 
to  excitement,  as  we  ascertain  by  repeated  observations  ;  in  fact  this 
patient  is  in  considerable  danger.  Are  we  to  pay  regard  to  the  pulse 
or  to  the  general  condition  ?  Certainly  to  the  warning  pulse,  for  in  a 
case  like  this  just  described  serious  symptoms  will  set  in  in  a  few  days, 
and  the  patient  will  sink.  The  pulse  here  is  a  much  prompter  and 
surer  danger-signal  than  the  other  symptoms.  To  take  another 
instance  : — A  febrile  patient  when  first  seen  presents  no  serious  symp- 
toms, but  as  the  case  goes  on,  and  whilst  the  patient's  general  state 
remains  apparently  satisfactory,  the  pulse  gradually  increases  in 
frequency  and  loses  in  force.  Here  again  the  pulse  is  the  better  guide, 
giving  early  indications  of  approaching  general  prostration.  Occasion- 
ally, however,  owing  to  a  patient's  peculiarity,  the  pulse  may  easily 
become  excessively  quick  without  being  indicative  of  danger. 

It  is  true  that  sometimes  signs  of  danger  arise  first  in  other  organs, 
perhaps  in  the  nervous  system,  in  the  form  of  sleeplessness  and  deli- 
rium, yet,  as  I  have  before  pointed  out,  so  long  as  the  pulse  remains 
good  we  feel  that  our  patient  is  comparatively  safe.  If  the  nervous 
perturbation  neither  spontaneously  declines  nor  yields  to  treatment  the 
pulse  will  ultimately  fail  and  the  patient  will  sink. 

In  an  tnieiynittetit  pulse,  an  occasional  beat  is  missed,  the  rhythm 
being  otherwise  regular.  The  omitted  beat  may  occur  frequently  or 
unfrequently,  at  an  equal  or  irregular  interval.  It  must  be  clearly 
understood  that  an  iiitennitteiit pulse  is  very  different  from  an  irregular 
pulse,  and  has  an  altogether  different  significance.  Some  persons  have 
an  intermittent  pulse  all  their  lives,  but  ordinarily  it  first  occurs  after 
middle  age.  It  may  be  persistent  or  occasional ;  and  when  occasional 
only  it  is  often  due  to  an  idiosyncrasy  on  the  part  of  the  patient,  and 
is  caused  by  some  article  of  food,  as  tea,  perhaps  green  tea,  smokmg, 
or  indigestion.  Certain  patients  are  unconscious  of  the  intermission, 
and  as  Dr.  Broadbent  points  out,  this  is  especially  the  case  when  the 
intermission  is  habitual.  Other  persons  are  made  very  uncomfortable 
and  nervous  by  a  sensation  as  if  the  heart  stopped  or  rolled  oyer.  The 
intermission  often  occurs  in  the  artery  only  simultaneously  with  a  weak 

beat  of  the  heart. 

In  most  cases  an  intermittent  heart  is  of  no  significance,  and  does 
not  appear  in  anyway  to  imperil  life,  though  Dr.  Broadbent  states  that 
a  patient  so  affected  succumbs  more  readily  to  any  illness  ;  when,  how- 
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ever,  associated  with  unequivocal  evidence  of  heart  disease  intermit- 
tency  is  of  more  serious  import. 

An  irregular  is  of  far  more  serious  significance  than  an  intermittent 
pulse.  The  pulse  is  irregular  both  in  force  and  rhythm,  succeeding 
beats  differing  in  length,  force,  and  character.  It  is  generally  due  to 
mitral  and  rarely  occurs  in  other  heart  diseases,  though  it  is  sometimes 
met  with  in  great  cardiac  prostration,  as  in  an  acute  febrile  illness  a  few 
hours  before  death.  It  may  be  called  the  mitral  pulse,  and  generally 
indicates  the  need  of  digitalis,  which  in  most  instances  lessens  or 
removes  the  irregularity.  This  irregularity  from  mitral  disease  may 
exist  with  a  dilated  and  hypertrophied  ventricle ;  with  a  natural  or 
with  a  weakened  and  degenerated  left  ventricle.  In  my  experience, 
digitalis  fails  to  influence  the  irregularity  if  the  walls  of  the  heart  are 
degenerated. 

Whilst  an  irregular  pulse  almost  always  indicates  mitral  disease,  it 
must  be  borne  in  mind  that  a  perfectly  regular  pulse  may  accompany 
extensive  mitral  disease ;  either  obstructive  or  regurgitant,  or  both 
combined. 

Some  hold  that  the  occurrence  of  irregularity  in  mitral  disease  is  a  sign  of  deficient 
compensation,  the  compensation  being  insufficient  to  meet  the  obstruction  to  the  cir- 
culation offered  by  the  mitral  disease.  But  if  this  view  is  correct,  how  does  it  happen 
that  in  many  cases  a  few  doses  of  digitalis  will  restore  regularity,  and  that  with  the 
discontinuance  of  the  digitalis  the  irregularity  does  not  return  ? 

The  irregular  pulse  is  very  rare  in  children  under  twelve  though  the 
conditions  in  which  it  occurs  in  adults  are  well  marked.  If,  say,  between 
six  and  seven,  mitral  disease  is  established,  and  the  child,  though 
suffering  from  its  effects  lives  till  it  is  over  twelve,  the  intermittency  then 
becomes  gradually  developed. 

Though  irregularity  from  mitral  disease  is  rare  in  children,  yet  I  have 
seen  aconite,  in  half-drop  doses  repeated  hourly,  several  times  produce 
in  them  marked  irregularity  of  the  pulse.  Irregularity  of  the  pulse  in 
children  is  common  in  the  first  and  second  stage  of  tubercular  menin- 
gitis ;  in  fact  its  existence  is  often  a  valuable  diagnostic  guide. 

Hitherto  I  have  referred  to  the  dependence  of  the  pulse  exclusively  or 
mainly  on  the  condition  of  the  heart.  But  the  condition  of  the  blood- 
vessels themselves  also  influence  the  pulse. 

Through  the  action  of  the  vaso-motor  nerves  on  the  muscular  coat  of 
the  arteries,  the  small  blood-vessels  undergo  relaxation  or  contraction 
When  the  vessels  are  relaxed  the  blood  passes  easily  from  the  arteries  to 
the  vems,  hence  arterial  tension  is  slight,  and  the  pulse  is  soft  and  com- 
pressible, but  owmg  to  the  relaxed  state  of  the  vessels  it  is  also  large.  A 
relaxed  condition  of  the  arteries,  therefore,  produces  a  large,  soft,  com- 
pressible pulse. 
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Inmost  diseases,  a  relaxed  condition  of  the  arteries  is  associated  with 
a  weak  heart.  Sometimes,  however,  we  have  arterial  relaxation  with  a 
normal  heart,  in  which  case  the  pulse  is  soft  and  compressible,  but  large. 
This  pulse  is  met  with  in  the  early  stage  of  some  fevers.  The  vessels  may 
be  in  the  opposite  condition,  namely,  much  contracted,  and  then  as  the 
blood  escapes  with  greater  difficulty  from  the  arteries  into  the  veins, 
arterial  tension  is  high,  and  the  pulse,  whilst  small,  is  hard  and  incom- 
pressible. It  is  important  here  to  test  the  compressibility,  otherwise  the 
small  size  of  the  pulse  might  suggest  cardiac  weakness  ;  but  the  incom- 
pressibility  corrects  this  error  and  shows  that  the  smallness  depends  on 
the  contracted  state  of  the  blood-vessels. 

Although  it  is  quite  true  that,  in  general,  a  soft  compressible  pulse  of 
low  tension  accompanies  a  weakly  acting  heart,  we  meet  with  many  ex- 
ceptions to  this  rule.  For  a  patient  prostate,  nay,  even  moribund,  and 
consequently  with  a  very  feebly  acting  heart,  may  have  a  high  tension 
pulse,  the  radial  artery  feeling  hard  and  remaining  to  the  touch  like  a 
firm  cord,  and  is  distinctly  traceable  some  way  up  the  forearm,  even 
during  diastole  ;  whilst  the  temporal  artery  is  also  firm  and  resistant. 
This  combination  of  a  high  tension,  and  therefore  small  and  resistant 
pulse,  with  great  cardiac  and  general  weakness  is,  I  think,  more  com- 
monly seen  in  children,  and  is  sometimes  strongly  marked  in  tubercular 
meningitis  and  capillary  bronchitis  or  broncho-pneumonia. 

It  is  obvious  from  these  facts  that  we  must  not  be  led  to  give  a 
too  favourable  opinion  because  of  the  high  tension  pulse.  When  the 
frequency  and  the  tension  point  in  opposite  directions  we  must 
rely  on  the  frequency  rather  than  the  tension.  In  those  cases  where 
the  heart  is  feeble,  though  the  pulse  shows  high  tension  of  the  vessels, 
we  can,  from  the  feel  of  the  pulse,  sometimes  detect  the  condition  of 
the  heart,  and  thus  estimate  the  true  state  of  the  patient,  without 
having  regard  to  the  frequency  of  the  pulse.  The  pulse,  even  during 
diastole,  feels  hard  and  resistant,  and  we  can  trace  it  a  long  distance 
beyond  the  point  where  it  is  usually  felt,  but  each  systolic  distension 
feels  smaller  than  usually,  even  with  high  tension  of  the  vessels; 
moreover,  with  slight  pressure,  we  can  easily  arrest  the  pulse-wave 
along  the  vessel. 

Arterial  relaxation,  or,  in  other  words,  diminished  arterial  tension, 
produces  dicrotism.  In  this  pulse  one  of  the  normal  secondary  waves 
of  oscillation  becomes  greatly  exaggerated,  so  that  it  can  be  easily  felt 
by  the  finger.  Indeed  it  may  be  so  distinct  that  an  inexperienced 
person  mistaking  it  for  the  primary  wave,  might  easily  be  led  erroneously 
to  think  it  indicated  a  cardiac  contraction.  Indeed  a  nurse  has  been 
known  to  make  this  mistake  and  thus  to  double  the  number  of  true 
pulsations.  Dicrotism  always  indicates  marked  arterial  relaxation,  and 
often  coincides  with  cardiac  weakness.    Some  writers  insist  that  this 
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pulse  indicates  the  use  of  alcohol,  which  should  be  pushed  till  the 
dicrotism  ceases.  Now,  in  this  opinion  I  cannot  concur,  feeling 
convinced  that  in  many  cases  with  marked  dicrotism  no  alcohol  is 
needed.  We  must  look  rather  to  the  frequency  of  the  pulse,  and  if 
this  shows  the  need  for  stimulation,  then  no  doubt  dicrotism  affords 
additional  evidence  in  favour  of  giving  alcohol. 

A  pulse  not  very  frequent,  but  dicrotous  and  compressible,  occurring 
at  the  commencement  of  a  fever,  does  not  necessarily  indicate  the  need 
for  alcohol :  but  this  state  leads  us  to  expect  that  stimulation  may  be 
shortly  required,  and  warns  us  to  watch  our  patient  carefully,  so  as  to 
anticipate  and  to  prevent  the  oncoming  of  prostration.  A  dicrotous 
pulse  is  frequently  met  with  in  typhoid  fever. 

I  now  come  to  the  pulse  of  high  arterial  iension,  and  I  must  state 
that  in  some  of  the  following  remarks,  I  largely  borrow  from  Dr. 
Broadbent's  valuable  lectures  on  the  pulse ;  and  the  pulse  in  question 
cannot  be  better  described  than  in  his  own  words  : 

"  The  artery,  usually  rather  small  but  sometimes  large,  is  hard  and 
cord-like ;  it  can  be  rolled  under  the  finger  and  is  easily  traced  in  its 
course  up  the  forearm,  where  it  feels  like  another  tendon  lying  amidst 
those  in  front  of  the  wrist.  It  reminds  one,  as  I  have  often  said,  of 
the  vas  deferens." 

With  the  vessels  in  this  condition  the  pulsation  is  often  so  slight 
that  it  might  readily  be  mistaken  for  a  weak  pulse,  but  that  its  incom- 
pressibility  prevents  our  falling  into  this  error.  It  can  be  compressed 
only  by  using  considerable  force.  It  is,  in  fact,  a  slightly  pulsatile 
pulse,  for  owing  to  the  high  arterial  tension  the  vessel  with  each  beat 
of  the  heart  undergoes  but  little  dilatation,  hence  the  pulsation  is 
indistinct.    In  addition  tcr  being  small  the  pulse  is  slow  and  hard. 

The  following  conditions  give  rise  to  arterial  tension — 

1.  Degeneration  of  vessels. 

2.  Kidney  disease,  especially  the  contracted  kidney. 

3.  Gout ;  Jaundice  ;  lead-poisoning ;  ergot ;  gallic  acid. 

4.  Affections  of  the  nervous  system. 

5.  The  rigor  of  fevers. 

This  pulse  no  doubt  is  often  associated  with  fibroid  arteries,  when 
the  pulse  is  hard,  slow,  and  small,  whilst  it  is  felt  to  be  also  cordy  and 
thick.  The  fibroid  condition  of  the  arteries  is,  in  my  judgment,  of 
far  greater  importance  than  the  heightened  arterial  tension.  Both 
the  arterial  tension  and  the  fibroid  change  in  the  vascular  walls  are 
often  due  to  a  common  cause.  When  the  increased  tension  cannot 
be  ascribed  to  the  arterial  degeneration,  if  this  degeneration  is  far 
advanced,  the  prognosis  becomes  grave.  Many  of  these  cases  end  in 
apoplexy. 

High  arterial  tension  accompanies  Bright's  disease,  occurring  in  the 
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acute  and  fatty  forms,  but  especially  in  the  contracted  kidney;  in  fact 
high  arterial  tension,  and  hypertrophy  of  the  heart,  associated  with  an 
increased  quantity  of  urinary  water  containing  a  small  quantity  of 
albumen,  enables  us  to  diagnose  this  form  of  Bright's  disease.  The 
albuminoid  kidney  is  not  associated  with  high  arterial  tension. 

Here,  perhaps,  I  may  profitably  introduce,  though  at  the  risk  of  some 
repetition,  an  account  of  the  modifications  the  pulse  undergoes  in  the 
stages  of  an  acute  illness.  First  I  will  refer  to  the  characters  of  the 
pulse  in  a  man  previously  vigorous  and  robust  smitten  with  an  acute 
disease.  The  pulse  differs  in  the  separate  stages  of  the  fever,  in  the 
chill,  the  acme,  and  the  decline.  A  case  of  ague  will  serve  to  simphfy 
this  fact.  During  the  rigor  or  chill  the  arteries  contract,  and  produce 
a  pulse  of  high  arterial  tension.  The  pulse  is  frequent,  small,  often 
very  small,  hard,  incompressible,  and  long,  or  as  it  is  otherwise 
termed,  slow.  The  chill  over  and  the  fever  established,  the  pulse 
becomes  larger ;  but  as  the  heart  is  not  yet  weakened,  the  pulse  is 
large,  full,  and  not  easily  compressed, — bounding,  as  it  is  called.  If 
the  fever  persists  during  many  days  and  the  patient  grows  weak,  the 
pulse  becomes  softer,  more  compressible,  short  (or  quick)  and  often 
dicrotous. 

In  the  case  of  a  fever  with  great  prostration  the  pulse  is  small,  short, 
very  compressible,  and  beats  with  increased  frequency,  these  characters 
becoming  still  more  marked  if  the  illness  terminates  fatally.  If  in  the 
supposed  case  the  patient,  previously  in  weak  health,  is  suddenly 
attacked  with  an  acute  illness,  the  pulse  from  the  first  would  assume 
this  character.  During  the  decline  of  the  fever,  especially  when  it 
ends  abruptly,  and  accompanied  by  free  sweating,  the  pulse,  unless  the 
patient  has  been  greatly  weakened,  is  large,  very  soft,  easily  com- 
pressed, dicrotous,  and  short.  Indeed  in  febrile  diseases,  even  during 
their  height,  and  in  non-febrile  diseases,  too,  when  the  skin  perspires 
freely  this  is  generally  the  character  of  the  pulse.  And  this  also  is  the 
pulse  of  acute  rheumatism,  because  this  disease  is  usually  accompanied 
by  sweating.  Again,  in  a  febrile  disease,  when  by  means  of  a  drug  we 
convert  the  dry  into  a  moist  skin,  we  find  the  pulse  becomes  soft,  large, 
but  compressible. 

In  well-marked  aortic  regurgitation,  the  pulse  is  often  characteristic. 
The  pulse  is  of  two  kinds,  depending  on  the  amount  of  regurgitation 
and  the  strength  of  the  heart.  The  pulse  gradually  rises  as  usual  till 
it  reaches  its  acme,  and  then  suddenly  collapses,  the  collapse  being 
due  to  the  regurgitation  of  the  blood  into  the  ventricle. 

In  more  advanced  cases  the  pulse  gives  to  the  finger  a  sharp,  quick 
stroke.  The  extreme  suddenness  in  the  commencement  of  the  pulse, 
as  Dr.  Galabin  observes,  gives  to  the  finger  in  marked  cases  the 
impression  of  a  sudden  blow  or  jar.    This  is  the  diagnostic  quality  of 
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the  pulse.  In  some  cases,  especially  when  the  heart  is  weak,  if  several 
fingers  are  placed  on  the  artery,  and  the  pressure  is  graduated,  the 
pulse  feels  at  a  certain  degree  of  pressure  as  if  a  small  ball  or  shot  was 
puffed  under  each  finger.    This  is  the  shotty  pulse. 

In  aortic  regurgitation,  as  Dr.  Corrigan  pointed  out,  the  pulse  is 
often  visible;  and  most  so  in  the  arteries  of  the  head  and  neck, 
namely,  the  carotids  and  the  temporal  arteries.  It  becomes  much 
more  visible  at  the  wrist  when  the  arm  is  raised  over  the  head.  This 
visible  pulsation  is  probably  due,  as  Corrigan  points  out,  to  the  empty 
condition  of  the  artery  during  diastole.  The  blood  flows  easily  into 
the  veins,  and  much  is  poured  back  by  the  aorta  through  the  patent 
aortic  orifice,  hence  the  arteries  are  imperfectly  filled,  and  on  receiving 
the  blood  from  each  contraction  become  widely  dilated.  Visible 
arterial  pulsation  of  the  neck  and  head  accompanies  not  only  aortic 
regurgitation,  but  also  fibroid  degeneration  of  the  vessels,  great  arterial 
relaxation,  and  high  arterial  tension.  Mere  excitement,  by  increasing 
the  force  of  the  heart's  contraction,  often  in  nervous  persons  produces 
visible  carotid  pulsation,  and  this  phenomenon  is  most  frequent  in 
women.  But  this  nervous  pulsation  rarely  extends  more  than  half 
way  up  the  neck,  and  hence  can  generally  be  at  once  detected  from 
the  visible  carotid  pulsation  due  to  the  more  serious  causes.  Visible 
pulsation  of  the  whole  length  of  the  carotid  to  the  lobe  of  the  ear 
and  of  the  temporal,  and  perhaps  of  the  facial  artery,  is  far  more 
frequently  due  to  aortic  regurgitation  than  to  high,  or  to  the  opposite 
condition,  low  arterial  tension,  or  to  degeneration  of  the  arteries. 
Therefore  extensive  visible  arterial  pulsation  in  the  neck,  that  is  when 
he  pulsation  can  be  distinctly  seen  as  far  as  the  back  of  the  lobe  of 
tLTnuVTt  '"^f'*^"'  ''''''  regurgitation;  though  I  should 
Z-  h  V      r  ""^'^'^      pericarditis  accom- 

panied by  carditis  or  pericardial  effusion,  this  disease  being  generally 
associated  with  marked  arterial  relaxation  geneially 

Aortic  regurgitation,  degeneration  of  the  arteries,  and  high  arterial 
tension  wi  1  produce  distinct  visible  pulsation  not  only  of  the  caro t  d 
but  also  of  the  brachial,  radial,  ulna,  &c  ' 

J  v'V^'''  conditions,-aortic  regurgitation,  arterial  degeneration 
and  high  artenal  tension  may  be  combined.    Aortic  re  Jreitat^on  k 
especially  a  disease  of  middle  or  advanced  life ;  the  enZrfen^^^^^^^^^^^^ 
endo-carditis  producing  aortic  and  arterial  deg;neration  beW  H  . 
age  and  strain  from  some  laborious  occupation     ThT  i     ^  / 
mation  often  affects  the  entire  ar  erinl  ?  '  '^""^"^^ 
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How  can  we  distinguish  between  the  visible  brachial  pulsation  due 
to  simple  arterial  degeneration  and  that  due  to  simple  aortic  regurgita- 
tion ?  In  arterial  degeneration  the  arteries  become  elongated  and 
tortuous,  easily  visible  in  the  brachial  just  above  the  elbow.  A  tortuous 
pulse  therefore  always  suggests  arterial  degeneration.  Moreover  in 
arterial  degeneration  the  arteries  feel  hard  and  cordy  even  when  all 
blood  is  pressed  out  of  them,  and  sometimes  calcareous  plates  or 
atheromatous  hardenings  can  be  distinctly  felt.  A  tortuous  condition 
of  the  arteries,  as  of  the  brachial,  does  not  however  always  point  to 
degeneration,  for  as  Dr.  Broadbent  tells  me  in  confirmation  of  my  own 
experience,  this  tortuosity  may  be  produced  by  high  arterial  tension, 
but  says  it  occurs  only  when  high  arterial  tension  has  endured  for  some 
time,  and  is  not  seen  in  the  cases  of  high  arterial  tension  accompanying 
acute  Bright's  disease. 

Long  ago  Dr.  Corrigan  pointed  out  that  raising  the  arm  increased 
the  visibility  of  the  radial  pulse  in  aortic  regurgitation,  and  he  used  this 
fact  to  support  his  theory  of  the  production  of  visible  arterial  pulsation 
in  aortic  regurgitation.  This  increased  visibility  of  the  radial  pulse  on 
raising  the  arm  will  not,  however,  enable  us  to  diagnose  aortic  regur- 
gitation, for  in  arterial  degeneration  the  visible  radial  pulse  becomes 
decidedly  more  obvious  on  raising  the  arm,  though  perhaps  the  increase 
is  not  so  great  as  in  well-marked  aortic  regurgitation.  I  may  mention, 
that  in  children  even  with  considerable  aortic  regurgitation  the  pulse  is 
rarely  visible. 

The  pulse  of  aortic  obstruction,  so  long  as  the  left  ventricle  remains 
undegenerated,  is  slow,  generally  small,  infrequent,  and  often  hard.  It 
is  slow  and  small  because  even  the  hypertrophied  ventricle  can  force 
the  blood  but  slowly  through  the  narrowed  aortic  orifice.  It  is  infre- 
quent because  of  the  great  length  of  each  systole.  If  there  is  co- 
existing insufficiency,  of  course  the  character  of  the  pulse  is  much 
modified. 

In  marked  mitral  obstructive  disease,  the  pulse  when  not  irregular  is 
small  and  compressible. 


THE  SKIN. 


The  condition  of  the  skin  affords  us  a  series  of  instructive  symptoms  ; 
but  in  this  place  I  must  restrict  myself  to  speak  only  of  a  diy,  a  moist, 
and  a  profusely  wet  and  sodden  skin.  _ 

In  most  fevers  with  persistently  high  temperature,  the  skm  is  hot,  often 
pungently  hot.    Now,  if  we  make  the  patient's  skin  comfortably  moist, 


THE  SKIN.  17 

you  will  considerably  promote  the  comfort  and  well-being  of  the  patient. 
Small  often-repeated  doses  of  tincture  of  aconite  or  tartar  emetic,  or 
full  doses  repeated  every  three  hours  of  spirit  of  mindererus  will  induce 
perspiration.  Aconite  and  tartar  emetic  are  the  most  successful;  in  fevers 
without  lung  implication  aconite  is  best,  but  in  catarrh,  bronchitis,  or 
pneumonia,  tartar  emetic  is  preferable. 

In  many  cases  of  diabetes  and  Bright's  disease  it  is  very  difficult  to 
make  the  very  dry  skin  perspire. 

The  occurrence  of  sweating  often  suggests  hints  for  treatment  or  assists 
the  prognosis. 

The  two  chief  causes  of  sweating  are  weakness  and  a  fall  in  a  febrile 
temperature ;  two  causes  are  often  combined  in  the  same  individual  in 
exhausting  febrile  diseases,  as  in  phthisis. 

In  a  non-febrile  patient  the  readiness  to  perspire  often  indicates  weak- 
ness, and  even  measures  its  amount ;  thus,  in  depressed  health,  a  person 
finds  that  exertion,  even  slight  exertion,  or  any  excitement,  causes  too  free 
sweating.  A  trainer  knows  well  that  a  trainee  is  in  bad  condition  when 
he  perspires  too  freely. 

Again,  in  exhausting  diseases,  and  during  the  weakness  of  convales- 
cence, slight  exertion,  or  even  sleep,  produces  sweating,  often  profuse.  It 
must,  however,  be  borne  in  mind,  that  in  sound  health  great  differences 
m  respect  to  the  amount  of  sweating  are  met  with  in  different  individuals. 
A  person  returning  from  a  residence  in  a  hot  cHmate  where  his  skin  has 
habitually  acted  very  freely,  finds  on  his  return  to  a  colder  clhnate  that, 
under  slight  exertion,  he  still  continues  to  perspire  very  readily. 

Profuse  sweating  occurs  during  the  sudden  fall  of  a  febrile  tempera- 
ture, as  in  the  sweating  state  of  ague,  or  during  the  fall  of  temperature 
alter  a  rigor  in  pyaemia.  Phthisical  patients,  too,  in  whom  there  occurs 
a_  great  diurnal  variation  of  temperature,  rising  to  102°  or  hi<^her  at 
night  and  falling  in  the  early  morning  hours,  commonly  undergo  with 
this  fall  a  drenching  perspiration.  The  amount  of  sweating  in  febrile 
cases  depends  on  the  extent  of  the  fall  of  temperature  and  the 
oner'''  r  the  patient;  where  the  weakness  is  great,  the  sweating  is 
Segreefor  lei      '  "       temperature  may  measure  onlyfwo 

These  two  forms  of  perspiration  when  uncombined  can  be  easily 
discriminated.  Except  in  the  case  of  pyemia,  there  occurs  in  f  b  i  e 
diseases  only  once  daily  a  rise  and  a  fall  of  temperature,  and  ccn. 
quently  sweating  when  due  to  a  fall  in  a  febrile  temperature  occurs 
only  once  daily,  and  chiefly  early  in  the  morning.  In  weak.  e  J  on  the 
other  hand,  sweating  breaks  out  at  any  hour,  and  mZ  .^'  T^^" 
being  occasioned  by  exertion,  sleep,  or  excitenient  ^  ' 

n  my  experience,  profuse  sweating  as  a  rule  is  more  common  md 
lasts  longer  m  the  convalescence  from  scarlet  fever  than  in  Xr  ac^e 
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febrile  disease ;  hence  during  the  recovery  from  scarlet  fever,  sudaniina 
in  large  crops  often  occur,  greatly  hastening  desquamation,  the  skin 
sometimes  coming  off  in  large  patches. 

With  the  exception  of  rheumatic  fever,  profuse  sweating  at  the 
commencement  of  an  acute  febrile  disease,  when  the  temperature 
remains  permanently  high,  indicates  great  weakness  and  adds  to  the 
gravity  of  the  prognosis ;  when  with  the  profuse  sweating,  there  is 
duskiness  of  the  face,  ears,  and  under  the  nails,  showing  weak  circula- 
tion from  enfeeblement  of  the  heart,  the  serious  aspect  of  the  case  is 
strengthened.  Again,  the  feel  of  the  skin  shows  the  condition  of  a 
patient.  With  much  perspiration,  the  skin  soft  and  sodden,  points  to 
general  weakness,  a  state  accompanied  with  a  soft,  perhaps  large 
compressible  pulse.  These  signs  often  indicate  the  need  of  alcoholic 
stimulants. 


THE  TEMPERATURE  OF  HEALTH. 

Within  certain  narrow  limits  the  body  maintains  its  temperature  m 
health,  but  within  these  limits  the  temperature  varies  in  a  definite  daily 
cycle.  During  the  day  the  temperature  remains  about  99°,  but  to- 
wards evening  it  begins  to  fall  and  generally  reaches  its  minimum  at 
midnight.  At  this  point  it  remains  steady  during  a  few  hours  and  then 
begins  to  rise,  reaching  its  maximun  about  9  a.m.  The  diagram  of  the 
temperature  of  a  lad  twelve  years  of  age  illustrates  the  daily  course  of 
the  temperature  in  health. 

The  chart  shows  at  once,  that  a  temperature  normal  during  the  day, 
would  be  abnormal  at  night,  and  vice  versa. 

During  the  day,  between  9  a.m.  and  4  P-M.,  the  healthy  temperature 
is  usually  about  99°,  but  there  may  be  a  consistent  variation  ;  thus 
it  may  not  be  higher  than  98^  or  it  may  rise  to  99-5°  Fah.  Any  rise 
above  99-5°  constitutes  fever.  About  four  in  the  afternoon  ^the 
evening  fall  begins,  and  at  midnight  the  temperature  is  about  97  or 
even  96°  Fah. 

Whilst  in  ,..n,  rol,„s.  ..lulls  the  .e^pe^ture  shows  J™"!; 
,e.  with  o.he,  l«.l.hy  persons  ,he  7™ J-'-^^  J 

described  ;  thus  the  daily  cycles  are  not  so  consideiable, 
and  the  evening  fall  being  less. 

In  persons  under  25  the  daily  varintion  is  Fal,. ;  whilst  the 
vartion  in  persons  over  40  is  more  restricted,  betng  often  only  ■  or 
even  less. 
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Whilst  any  elevation  of  temperature  above  99-5°  indicates  disease, 
it  need  hardly  be  pointed  out  that  a  normal  temperature  does  not 
necessarily  indicate  health.  Many  diseases,  both  acute  and  chronic, 
during  their  whole  courses  are  unattended  with  fever.  Indeed,  in 
some  diseases,  the  temperature  is  depressed  below  the  health  standard. 

The  daily  course  of  fever  varies  with  the  severity  of  the  disease.  In 
a  mild  attack  there  is  a  considerable  diurnal  variation,  the  temperature 
rising  towards  night  and  falling  in  the  early  morning  hours  ;  but  in  a 
severe  attack  of  febrile  illness,  the  diurnal  variation  may  be  very  slight 
or  even  absent,  the  temperature  remaining  persistently  high. 

In  private  practice,  as  a  rule,  it  is  convenient  to  make  but  two  daily 
observations,  and  these  should  be  taken  at  such  times  as  to  obtain 
the  highest  and  lowest  temperature  of  the  day.    The  likeliest  times 
to  give  these  minimum  and  maximum  temperatures  are  8  to  9  a.m. 
and  8  to  9  p.m.    Though  as  a  rule  the  morning  temperature  is  lower 
than  die  evening,  in  rare  cases  the  reverse  happens.    In  some  cases, 
especially  in  chronic  cases,  as  in  phthisis  and  sometimes  in  subacute 
rheumatism,  the  fever  may  last  only  a  few  hours  between  8  a.m. 
and  8  p.m.,  and  thus  observations  taken  at  these  times,  though  the 
temperature  is  then  normal,  do  not  absolutely  prove  that  the  patient  is 
fever-free.    If  only  one  observation  daily  is  made  it  should  be  taken 
m  the  evenmg,  as,  even  in  diseases  so  severe  as  scarlet  fever,  the 
mommg  temperature  may  be  nearly  normal  throughout  the  attack 
whilst  the  evening  temperature  may  rise  to  103°;  hence  a  mornina 
observation  only,  would  lead  to  a  great  mistake  concerning  the  severity 
and  possibly  the  nature  of  the  illness. 


ABNORMAL  ELEVATION  OF  TEMPERATURE,  OR  FEVER. 

Contagious  and  inflammatory  diseases  are  accompanied  by  a  rise  of 
temperature  which  is  not  only  dependent  on,  but  proportionit  to  the 
activity  of  the  attack.    In  other  febrile  disease.^   nnn  7 
no„  .he  .e.pe...e  is  .^sl  t;:^^:::^^^^ 

of  the  disease ;  hence  the  thermometer  is  an  accurate  inZ  V 
amount  and  intensity  of  the  inflammation  and  of  e  seveX  of 
attack.    I.  must  be  borne  in  nrind,  that  the  same  amr^  oTdt*: 


C  2 
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produces  in  children  a  relatively  higher  temperature  than  in  adults,  and 
that  there  are,  moreover,  probably  individual  or  family  peculiarities  apt 
to  raise  the  temperature  in  disease  beyond  the  ordinary  standard. 

Does  the  course  the  temperature  runs  give  evidence  of  the  nature  of 
the  disease  ?  Whilst,  on  the  whole,  this  question  must  be  answered  in 
the  negative,  still  it  must  be  remembered  that  certain  diseases  generally 
have  a  somewhat  characteristic  temperature ;  indeed  in  many  cases  of 
ague  and  pyaemia  the  temperature  itself  is  diagnostic. 

Though  the  temperature  suggests  or  identifies  the  nature  of  an  attack 
only  in  a  few  diseases,  yet  the  temperature  is  always  an  accurate  measure 
of  the  severity  of  a  disease. 

In  forming  an  opinion  on  the  course  a  case  will  run,  and  whether  it 
will  end  in  recovery  or  in  death,  we  must  not  trust  simply  to  the  height  of 
the  temperature,  for  it  is  obvious  that  the  issue  will  depend  not  only  on 
the  severity  of  the  attack,  but  also  on  the  patient's  ability  to  resist  the 
disease.    Therefore,  in  estimating  the  danger,  whilst  we  must  regard 
the  temperature  of  the  patient  as  a  measure  of  the  severity  of  the 
attack,  we  must  consider,  too,  the  general  condition  of  the  patient  as 
manifested  by  the  state  of  his  heart,  nervous  system,  stomach,  &c.  To 
illustrate  this  point  take  two  ordinary  cases  of  typhoid  fever.  One 
patient  with  high  temperature  takes  and  digests  his  food  fairly  well, 
there  is  but  little  diarrhoea,  he  sleeps  well,  his  heart  is  not  much 
weakened,  and  yet,  in  spite  of  the  high  fever,  or  in  other  words  the 
severity  of  the  attack,  he  makes  a  good  recovery.    Another  patient, 
with  decidedly  less  fever,  is  troubled  with  sickness,  diarrhoea,  sleepless- 
ness, delirium,  and  weak  heart,  and  so,  though  his  attack  as  indicated 
by  the  temperature  is  not  severe,  yet  he  dies  worn  out.    Again,  take 
two  cases  of  phthisis.    One  patient,  in  spite  of  considerable  daily  fever, 
eats,  digests,  and  assimilates  fairly  well,  and  for  the  most  part  main- 
tains his  ground.    Another  patient,  though  his  fever  may  be  slight,  and 
indeed  sometimes  even  after  it  has  become  normal  or  below  normal, 
the  appetite,  digestion,  or  assimilation  being  greatly  impaired,  slowly 
but  surely  wastes  away.    In  certain  rare  cases,  though  the  appetite  is 
good  and  the  digestion  is  apparently  well  performed,  yet  if  assimilation 
is  at  fault  the  patient  in  spite  of  plenty  of  food  wastes  away,  even  in 
cases  when  the  temperature  has  become  normal.    Hence  in  a  case  of 
phthisis,  in  addition  to  the  fever  and  the  appetite,  we  must  note  the 
weight,  for  in  a  case  where  plenty  of  food  is  ingested  but  assimilation 
is  defective,  the  patient's  weight  is  the  sole  measure  of  his  progress. 
We  must,  too,  pay  attention  to  the  condition  of  the  bowels,  for  with 
much  diarrhoea  the  patient  quickly  declines,  even  when  the  fever  is  but 
slight  or  has  even  ceased. 

It  may  be  said,  perhaps,  that  the  symptoms-the  general  weakness, 
the  frequent,  feeble  pulse,  the  loss  of  appetite,  and  the  delirium,  ai-e 
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due  to  the  elevation  of  the  temperature ;  and  this  remark  no  doubt  is 
true,  for  by  treatment  which  tends  to  reduce  the  temperature  to  the 
normal  standard  we  can  abate  or  remove  all  these  symptoms ;  and  the 
abnormal  elevation  of  temperature  not  only  immediately  depresses  and 
weakens  all  the  bodily  functions,  but  in  proportion  to  the  height  and 
duration  of  the  fever  it  likewise  produces  degeneration  of  all  the 
organs,  and  this  degeneration  greatly  weakens  the  activity  of  the  organs. 
■  If  the  symptoms  are  all  referable  to  the  direct  depressing  effect  of  the 
fever  temperature,  and  indirectly  through  the  degeneration  it  produces, 
it  would  seem  a  plausible  supposition  that  the  height  of  the  temperature 
should  be  an  exact  measure  of  the  patient's  danger.  A  little  reflection 
will  soon  show  that  this  is  but  partially  true,  for  though,  no  doubt,  most 
of  the  symptoms  arise  from  the  high  temperature,  it  must  be  recollected 
that  its  depressing  effect  must  greatly  depend  on  the  previous  condition 
of  an  invaded  organ  ;  thus,  if  previous  illness,  excesses  of  any  kind, 
or  unhygienic  conditions  have  already  depressed  the  organs,  high 
temperature  will  inflict  on  them  much  graver  mischief.  If,  for  example, 
rheumatic  fever  has  slightly  damaged  the  heart,  a  febrile  attack  will 
considerably  increase  the  dangers  to  the  patient  through  failure  by  the 
heart.  If  intemperance  has  injured  the  nervous  system  a  febrile 
disease  will  intensify  the  danger  of  delirium  and  depression  of  the 
nervous  system. 

Therefore,  in  estimating  the  dangers  of  a  febrile  attack,  we  must 
regard  not  only  the  intensity  of  the  disease  but  the  resisting  forces  of  the 
body.  The  temperature  measures  the  intensity,  but  the  power  to  resist 
fever  is  estimated  only  by  careful  attention  to  the  condition  of  the 
different  organs,  especially  the  heart,  the  brain,  and  the  stomach. 

The  thermometer  is  often  a  useful  help  in  diagnosis.  A  patient 
becomes  ill,  and  the  temperature  is  found  raised  above  the  healthy 
standard.  This  fact,  especially  if  the  temperature  is  high'^  makes  it 
incumbent  on  the  doctor  to  search  carefully  to  discover  its  cause.  To 
narrow  the  range  of  our  instances,  let  us  restrict  our  attention  to  the 
commoner  causes  of  fever.  The  fever  may  be  due  only  to  the  acute 
contagious  diseases,  acute  inflammation  of  some  organ,  rheumatism, 
gout,  or  to  the  diseases  causing  chronic  fever.  The  doctor,  we  will 
suppose,  has  been  called  in  on  the  first  day  of  the  attack,  and  his  duty 
IS  carefully  to  investigate  whether  the  fever  is  due  to  inflammation  of 
any  organ.  In  most  instances  the  symptoms  and  physical  signs  will 
enable  him  to  arrive  at  a  diagnosis,  an  attack  of  rheumatism  or  gout 
being  so  characteristic  that  he  will  detect  either  at  once.  If  the  fever 
cannot  be  thus  accounted  for,  then  he  probably  has  to  deal  with  one  of 
he  acute  specific  diseases  ;  its  nature,  however,  cannot  ordinarily  be 
diagnosed  with  certainty  till  the  characteristic  rash  appears.  Still,  even 
before  the  advent  of  the  rash  he  may  give  a  shrewd  guess  as  t^  the 
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nature  of  the  illness.  Thus  the  patient  may  have  been  in  the  company 
of  an  infected  person,  or  an  acute  contagious  disease  may  prevail. 
Moreover,  even  before  the  appearance  of  the  characteristic  rash,  the 
symptoms  may  suggest  one  of  the  acute  specific  diseases.  Thus,  sore 
throat  would  point  to  scarlet  fever ;  severe  backache,  headache,  and 
sore  throat  to  small-pox ;  coryza  with  cough  to  measles.  Very  severe 
headache,  ushered  in  by  a  severe  rigor,  would  suggest  typhus,  whilst 
dull  frontal  headache  with  diarrhoea,  would  strongly  point  to  typhoid 
fever.  The  mode  of  onset  of  the  fever,  that  is,  the  more  or  less  rapidity 
■with  which  the  temperature  mounts,  and  the  more  or  less  elevation  it 
reaches,  also  assists  the  diagnosis ;  but  this  point  will  be  more  dwelt  on 
jDresently.  Having  then  in  many  cases  a  strong  suspicion  as  to  the 
nature  of  the  attack,  he  must  wait  for  the  rash  to  confirm  or  to  correct 
his  impression.  If  the  second  day  passes  without  the  occurrence  of  a 
rash,  the  case  in  all  probability  is  not  one  of  scarlet  fever ;  for  the  rash 
of  this  disease  appears  on  the  second  day,  being  very  rarely  delayed 
longer,  more  frequently  indeed  occurring  before  the  second  day,  some- 
times even  in  twelve  hours.  If  the  third  day  lapses  without  a  rash,  he 
is  not  dealing  with  a  case  of  small-pox,  for  this  rash  usually  appears 
punctually  on  the  third  day.  In  measles,  it  is  commonly  said  that  the 
rash  appears  on  the  fourth  day,  but  in  many  cases  this  statement  is  cer- 
tainly erroneous,  for  the  rash  often  appears  on  the  first  day  of  the  fever, 
and  I  have  seen  it  even  precede  the  fever.  In  many  instances,  how- 
ever, though  there  is  no  fever,  the  patient  suffers  from  coryza  and  cough 
for  three  or  four  days ;  but  these  symptoms  may  not  occur  till  the  rash 
appears  on  the  very  day  the  temperature  rises.  This  being  so,  it  may, 
however,  be  fairly  taken  that  if  the  fourth  day  passes  without  a  rash,  the 
case  is  not  one  of  measles.  If  the  fifth  day  passes  Avithout  a  rash,  the 
case  is  not  typhus,  for  typhus  rash  appears  punctually  on  this  day.  The 
foregoing  diseases  being  excluded,  there  is  then  left  only  typhoid  fever, 
and  one  of  the  diseases  producing  chronic  fever ;  and  the  diagnostic 
difficulty  will  lie  between  typhoid  fever  and  acute  tuberculosis,  the 
other  diseases  causing  chronic  fever  being,  in  many  cases,  easily 
detected. 

As  the  eruption  of  typhoid  throughout  the  attack  may  be  either 
altogether  absent  or  be  manifested  by  only  a  very  few  spots,  which 
may  possibly  escape  detection,  we  must  in  some  cases  diagnose  this 
disease  irrespective  of  the  rash.  The  rash,  however,  appears  between 
the  eighth  and  twelfth  day  which  makes  the  diagnosis  certain.  If  we 
are  led  to  exclude  typhoid  then,  as  I  have  just  said,  we  have  probably 
to  deal  with  a  disease  which  causes  chronic  fever.  The  diagnosis  of 
the  disease  referable  to  this  head  will  be  treated  of  when  we  speak  of 
chronic  fevers. 

I  now  give  another  instance  of  the  diagnostic  value  of  temperature. 
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A  patient  is  suddenly  seized  witii  severe  pain  on  the  side  of  the  chest. 
The  pain,  shooting  or  stabbing  in  character,  is  intensified  on  coughing 
or  deep  breathing.  This  is  the  characteristic  pain  of  pleurisy  and  of 
pleurodynia; — one  an  inflammatory  disease,  the  other  a  non-inflamma- 
tory disease — which  is  it  ?  A  physical  examination,  it  may  be  said,  will 
at  once  discriminate  one  from  the  other.  But  suppose  the  doctor  has 
been  summoned  at  the  very  onset  of  the  attack,  when  the  signs  are 
undeveloped,  the  pain  on  moving  the  chest  is  a  symptom  common  to 
both  diseases ;  no  doubt  cough,  present  in  pleurisy,  may  be  absent  in 
pleurodynia ;  but  pleurodynia  may  occur  in  a  patient  with  slight  catarrh 
of  the  bronchial  tubes,  and  one  would  not  venture  to  base  his  distinc- 
tion, between  these  diseases,  simply  on  the  presence  or  absence  of 
cough.  The  thermometer  alone  solves  the  difliculty.  If  the  attack  is 
pleurisy,  an  inflammatory  disease,  there  is  fever  (elevation  of  tempera- 
ture), whereas  if  the  attack  is  pleurodynia,  a  non-inflammatory  disease, 
fever  is  absent. 

In  studying  the  temperature  of  fever,  we  must  notice  the  mode  of 
its  rise  (initial  period),  its  character  whilst  at  its  height,  and  in  a  lesser 
degi-ee,  as  of  less  importance,  its  declination  to  the  standard  of  health. 
The  character  of  the  rise  often  helps  us  to  form  an  opinion  of  the 
nature  of  the  illness.    In  most  febrile  diseases  the  temperature  rapidly 
rises,  reaching  its  acme  in  twelve  to  twenty-four  hours.    This  rapid  rise 
occurs  in  the  fever  of  most  inflammations,  and  of  typhus,  scarlet  fever 
measles,  erysipelas,  &c.    Where  the  rise  is  sudden  and  rapid,  the  onset 
of  the  symptoms  is  equally  sudden  and  accentuated,  and  the  rise  in  the 
temperature  is  generally  accompanied  by  chills  or  rigors ;  or,  as  in  typhus  ' 
and  pneumonia,  by  a  single  severe  rigor.    This  sudden  and  rapid  rise 
being  common  to  so  many  attacks,  is  of  little  diagnostic  use  beyond 
serving   to  exclude  those  diseases  in  which  the  invasion  is  more 
gradual. 

On  the  other  hand,  in  some  diseases,  the  temperature  rises  more 
gradually  and  takes  three  or  more  days  before  it  attains  its  maximum. 

Ihis  happens  m  most  cases  of  tuberculosis  and  in  almost  all  cases  of 
typhoid  fever,  and  sometimes  in  rheumatism  and  pleurisy.  This 
gradual  rise  of  temperature  is  therefore  suggestive  of  the  invasion 
of  these  diseases,  and  if  there  is  no  joint  pain,  the  case  is  likely  to 
prove  either  typhoid  fever  or  tuberculosis,  diseases  which  often  closely 
simulate  each  other,  so  closely  at  the  commencement  as  to  baffle  the 
discrimination  of  the  most  experienced.     As  in  diseases  with  slow 

nvasion  of  the  fever  the  doctor  is  seldom  summoned  till  the  tempera- 
ZrZtT'Tl  ^^^^'°P^^' he.  has  not  often  the  opportunity  of 
CceTfh'°"/  h^^^°-P-^^d  Itself  at  the  beginning  of\he  attack. 
Hence,  at  th  s  stage,  the  temperature  is  seldom  a  serviceable  cuide  • 
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From  the  course  the  temperature  runs  during  the  time  the  fever  is 
at  Its  height,  we  learn  much  more  than  from  the  mode  of  its  onset. 
At  this  juncture  we  must  regard  the  height  of  the  thermometer,  the 
extent  of  the  daily  variations,  and  the  duration  of  the  fever.  The 
height  of  the  temperature  with  its  daily  variations  measures  the  severity 
of  the  attack.  The  greater  the  daily  variations,  the  more  favourable 
the  case.  The  high  temperature,  as  we  have  seen,  immediately  and 
directly  depresses  all  the  functions  ;  and  further  indirectly  lowers  them 
by  producing  degeneration  of  all  the  tissues ;  these  effects  of  course 
being  manifested  in  proportion  to  the  height  of  the  temperature. 
Hence  they  are  far  more  marked  in  cases  when  the  temperature  all 
day  keeps  high,  than  in  cases  when,  during  many  hours,  the  tempera- 
ture is  but  little  or  not  at  all  raised  above  the  Hmits  of  health.  A 
temperature  of  105°  always  marks  a  severe  attack  of  any  disease, 
especially  if  the  diurnal  variation  is  very  slight.  A  temperature  above 
105"  threatens  considerable  danger  ;  and  from  a  temperature  of  107" 
patients,  unless  treated  by  cold  baths,  very  seldom  recover.  A  tem- 
perature of  110°  to  112°,  unless  it  yields  to  the  application  of  cold,  is 
very  quickly  fatal. 

In  the  early  days  of  the  clinical  thermometer  it  was  taught  that  in 
some  diseases,  as   in   typhoid,  the  temperature   always   reached  a 
characteristic  height,  so  that  in  a  given  case,  if  by  the  fourth  day  the 
temperature  failed  to  reach  103 -5°  Fah.  the  case  was  said  to  be  not  one 
of  typhoid  fever.    This  absolute  rule  a  more  extended  experience  has 
shown  to  be  erroneous.   Typhoid  and  other  fevers  may  run  their  course 
with  any  temperature  above  the  normal  standard.    Some  writers,  indeed, 
go  so  far  as  to  maintain  that  typhoid  fever  may  exist  without  any  abnor- 
mal temperature,  and  if  typhoid,  they  say,  why  not  other  "fevers?" 
Still  it  must  be  admitted  that  the  temperature  is  a  serviceable  guide 
in  the  discrimination  of  diseases.     For  example,  in  the  majority  of 
cases  of  typhus  and  typhoid  fever,  measles  and  inflammations,  the 
temperature  reaches  103°,  and   certainly  if  the  temperature  never 
exceeds  101°,  then  probably  the  case  is  not  typhoid,  typhus,  scarlet 
fever,  measles,  nor  any  important  acute  inflammation.  Sometunes 
the  thermometer  greatly  assists   us  in   discriminating  measles  and 
scarlet  fever  from  German   measles  (rotheln).      Thus,   in  German 
measles,  the  patient  often  complains  of  sore  throat,  and  sometunes  Us 
rash  is  so  like  the  rash  of  scarlet  fever,  and  sometimes  so  like  the  rash 
of  measles,  that  simply  by  the  aspect  it  is  difi^cult  or  nupossible  to 
distinguish  them.    In  this  dilemma  the  temperature,  though  not  an 
absolute  proof,  affords  strong  presumptive  evidence;  thus  in  German 
measles  the  temperature  generally  is  scarcely  or  very  slightly  raised,  not 
higher  than  100°  or  toi°,  whilst  in  measles  and  in  scarlet  fever,  in  the 
great  majority  of  cases,  the  temperature  runs  higher  than  this. 
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The  course  of  the  temperature  when  at  its  height  indicates,  as  I  have 
said,  not  only  the  severity  of  the  attack,  but  also  helps  us  likewise  to 
estimate  its  duration.  If  the  temperature  is  high,  and  the  daily  varia- 
tions are  slight  or  non-existent  a  severe  attack  threatens,  sure  to  persist 
longer  than  a  case  with  considerable  daily  falls  in  the  temperature.  The 
information  thus  obtained  is  especially  instructive  in  typhoid  fever, 
for  if  during  the  second  week  there  are  daily  great  variations,  we 
have  reason  to  hope  that  the  disease  may  terminate,  possibly  on  the 
fifteenth,  though  more  probably  on  the  twentieth,  day ;  but  if  during  the 
second  week  the  daily  variations  are  but  slight,  then  the  fever  will 
probably  last  twenty-five  or  thirty  days. 

When  the  temperature  has  remained  persistently  high,  the  occurrence 
of  morning  falls  shows  the  beginning  of  the  decline  of  the  disease. 

The  duration  of  the  fever  helps  us  to  detect  the  nature  of  the  disease  ; 
and  indeed  in  obscure  cases  it  often  greatly  aids  the  diagnosis.  In 
most  inflammations,  in  scarlet  fever,  in  measles,  the  fever  usually  passes 
away  by  the  fifth  or  tenth  day,  and  in  typhus  on  the  fourteenth  or 
fifteenth  day.  If  the  fever  persists  beyond  this  time  it  is  fair  to  con- 
clude that  we  have  not  to  deal  with  one  of  these  diseases ;  but  as,  in 
the  majority  of  instances,  they  are  easily  diagnosed  early  in  their 
course,  it  is  evident  that  in  such  cases  the  duration  of  the  fever  is  of 
little  practical  use  ;  but  by  enabling  us  to  discriminate  between  typhoid 
and  tuberculosis  and  between  the  diseases  causing  chronic  fever,  the 
duration  of  the  fever  does  give  us  very  trustworthy  and  important 
evidence. 

In  some  cases  of  typhoid  fever,  the  symptoms  are  not  sufficiently 
marked  to  enable  the  doctor  to  decide  whether  the  case  is  one  of 
typhoid  fever,  tuberculosis,  or  phthisis.  If  the  fever  goes  on  beyond 
thirty  days  then  probably  the  patient  suffers  from  consumption ;  and 
each  additional  day  of  fever  strengthens  this  conclusion.  In  most 
cases  of  phthisis,  before  the  thirtieth  day,  the  lungs  or  other  organs 
will,  it  is  true,  generally  manifest  the  nature  of  the  illness  ;  but'^not 
unfrequently  the  fever  of  consumption  may  persist  thirty  days  or  more 
without  the  concurrence  of  any  characteristic  physical  signs  or  symp- 
toms of  its  existence.  When  I  come  to  speak  of  chronic  fever  I  shall 
point  out  with  more  particularity  that  sometimes  the  thermometer  will 
enable  us  to  detect  consumption  earlier  than  by  the  combined  aid  of 
the  symptoms  and  the  physical  signs. 

Any  sudden  and  considerable  temperature  variation  generally  fore- 
bodes some  complication ;  and  a  sudden  and  considerable  rise,  always 
A  sudden  and  considerable  fall  may  of  course  indicate  the  natural 
termmation  of  the  attack,  for  in  many  diseases  the  temperature  falls 
very  rapidly  ;  m  pneumonia  notably  it  is  not  uncommon  for  the  temper- 
ature m  twelve  hours  to  subside  from  105°  to  the  normal  standard. 

A  sudden  and  marked  rise  in  the  course  of  a  disease  foretells  the 
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onset  of  some  inflammatory  complication.  On  the  other  hand  it  is 
important  to  bear  in  mind  that  an  inflammatory  onset,  interposed  in 
the  course  of  a  febrile  disease,  may  not  heighten  the  existing  tempera- 
ture; hence  the  fact  of  the  temperature  running  the  ordinaiy  course 
pertaining  to  the  original  attack  does  not  preclude  the  necessity  for 
close  watching  lest  an  inflammatory  complication  should  supervene. 
Thus  an  attack  of  pneumonia  or  of  pleurisy  may  leave  the  temperature 
of  pre-existing  fever  unaffected.  It  is  important  to  recollect  that  as  a 
rule  the  onset  of  pericarditis  in  acute  rheumatism  does  not  increase  the 
fever.  This  is  hardly  to  be  wondered  at,  seeing  that  when  a  fresh  joint 
becomes  implicated  the  temperature  does  not  alter,  and  inflammation  of 
the  pericardium  may  be  regarded  as  analogous  to  inflammation  of  a 
joint. 

A  sudden  fall,  if  not  due  to  the  natural  termination  of  the  illness, 
means  sudden  collapse.  It  is  oftenest  met  with  in  typhoid  fever,  and  it 
means  hsemorrhage  into  the  bowels  or  perforation  of  the  intestine.  It 
must,  however,  be  recollected  that  each  week  in  typhoid  fever  a  great 
morning  fall  often  occurs.  A  fall  equal  to  that  due  to  haemorrhage 
or  perforation  may  occur  at  any  time,  but  the  fall  with  these  accidents 
is  more  persistent  and  is  always  accompanied  by  the  symptoms  of 
collapse.  A  sudden  great  fall  with  collapse  and  without  tenderness 
of  the  abdomen  is  always  very  ominous  of  haemorrhage  into  the  bowel. 
This  haemorrhage,  though  considerable,  may  yet  be  retained  for  some 
hours  in  the  intestines. 


CHRONIC  FEVER. 

In  some  diseases  fever  may  persist  for  weeks  or  months,  and  by  its 
very  duration  help  the  diagnosis.  It  is  true  that  in  most  cases,  whilst  the 
fever  has  lasted  only  a  short  time,  perhaps  only  a  few  days,  the  other 
symptoms  reveal  the  nature  of  the  disease ;  but  not  unfrequently  the 
nature  of  the  malady  remains  for  a  long  time  obscure,  and  then  the 
persistence  of  the  fever  is  an  important  help  to  the  diagnosis. 

Between  acute  and  chronic  fever  there  is  no  sharp  line  of  demarca- 
tion. Certain  acute  diseases,  for  instance,  typhoid  fever  and  pleurisy, 
may  each  run  more  than  thirty  days ;  whilst,  on  the  other  hand,  febrile 
diseases,  like  deep-seated  abscesses  and  consumption,  which  often  con- 
tinue several  weeks  or  months  or  even  longer,  may  run  a  short  course  of 
only  a  fortnight  or  three  weeks. 

Since  most  acute  illnesses,  even  typhoid  pleurisy,  which  persist 
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longer  than  others,  come  to  an  end,  in  the  great  majority  of  cases, 
before  the  thirtieth  day,  we  may  take  that  as  the  Hmit  of  acute  fever. 

Chronic  fever  occurs  in  phthisis,  abscess,  syphiHs,  ague,  rheumatism, 
leucocythsemia. 

As  in  acute  diseases,  so  in  acute  and  subacute  phthisis,  the  tem- 
perature is  a  measure  of  the  activity  of  the  attack,  of  the  amount  of 
tubercuHzation  and  of  catarrhal  pneumonia.  In  other  words  there 
occurs  a  daily  elevation  of  temperature  of  the  body,  in  all  cases  in 
which  a  deposition  of  tubercle  is  taking  place  in  any  of  its  organs,  or 
in  which  catarrhal  pneumonia  is  progressing  in  the  lungs.  This  eleva- 
tion is  an  index  of  the  activity  of  the  disease  ;  the  fluctuations  of 
temperature  indicating  corresponding  fluctuations  in  the  rate  of  the 
disease. 

One  exception,  however,  I  must  mention  to  the  above  general  rule. 
In  tubercular  meningitis,  it  is  by  no  means  uncommon,  though  it 
certainly  is  not  the  rule,  for  the  temperature  to  remain  normal  through- 
out the  course  of  the  attack ;  or  at  all  events  during  most  of  its  later 
stages.  In  some  cases,  for  a  short  period,  the  temperature  is  slightly 
elevated,  and  then  becomes  natural,  or  falls  even  below  the  normal 
pomt.  In  by  far  the  greater  number  of  instances  the  temperature  is 
elevated,  sometimes  indeed  mounting  to  105°  to  108°  Fah. 

There  are  two  feasible  explanations  of  this  phenomenon,  either  or  both  of  which 
are  tenable.  We  may  suppose  that  in  certain  parts  of  the  nervous  system,  as  yet 
unknown,  the  deposition  of  tubercle  may  prevent  a  rise  of  temperature  ;  'or  that 
during  the  tubercular  deposition  a  rise  of  temperature  occurred  before  timely  obser- 
vations were  made,  and  that  afterwards  no  further  deposition  took  place  •  the  patient 
dying  from  the  effect  of  the  tubercle  deposited  before  the  temperature  was  noted. 
The  former  is  probably  the  true  interpretation;  for  in  some  cases,  observed  from 
nearly  the  commencement,  the  temperature  in  the  rectum  remained  normal  throughout 
the  attack.  In  these  non-febrile  cases  of  acute  miliary  tuberculosis,  generally  but 
httle  tubercle  will,  I  believe,  be  found  beyond  the  brain  and  its  membranes. 

It  has  been  asserted  that  during  acute  miliary  tuberculosis  of  the 
lungs  the  temperature,  in  rare  instances,  may  remain  normal  With 
regard  to  this  statement,  I  believe  that  the  deposit  of  tubercle  has  gone 
on  by  very  slight  and  scarcely  appreciable  increments;  or  has  become 
obsolescent  at  the  time  the  temperature  was  first  taken,  so  that  the 
fever  stage  was  overlooked.  It  must  be  admitted  that  in  some  verv 
chronic  cases,  either  of  tuberculization  or  of  catarrhal  pneumonia  the 
disease  advances  too  slowly  and  the  deposit  at  any  one  time  is'  too 
exSlt'       ^^''^'''''^  '°  temperature  unless  to  a  very  smaU 

Thus  we  meet  with  cases  in  which,  some  time  before  death,  the  tem- 
perature was  always  natural,  yet  the  post-mortem  examination  revea" 
much  fibroid  degeneration  from  old  standing  tubercle  or  .catai^a 
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pneumonia  J  and  adjacent  to  the  fibroid  portions,  in  the  otherwise 
healthy  lung  tissue,  we  see  a  few  recent  miliary  tubercles  easily  counted, 
or  a  few  small  patches  of  recent  catarrhal  pneumonia.  Indeed,  in  these 
diseases  Ave  meet  with  every  degree  of  activity  to  which  the  temperature 
corresponds.  In  some  cases  the  disease  advances  so  slowly  that  the 
temperature  is  scarcely  raised,  and  we  should  naturally  expect  so  very 
slight  an  amount  of  morbid  action  would  be  insufficient  to  raise  the 
temperature  appreciably.  Where  there  is  no  elevation  of  the  tem- 
perature we  may  conclude  that  the  progress  of  the  disease  is  almost 
insignificant ;  although  the  patient  is  exposed  to  the  lurking  danger 
that  from  some  slight  cause  this  comparatively  harmless  condition  may 
be  aggravated  into  a  severe  and  dangerous  attack. 

With  phthisis  as  with  other  causes  of  chronic  fever  where  the  disease 
goes  on  but  slowly,  it  must  be  borne  in  mind  that  the  fever  may  last 
only  a  few  hours  in  the  day,  sometimes  not  more  than  three  or  four, 
sometimes  only  in  the  middle  of  the  day,  so  that  a  morning  and  evening 
observation  may  miss  the  fever  and  may  lead  to  the  erroneous  con- 
clusion that  the  patient  was  fever-free. 

Another  source  of  error  arises  from  the  mode  of  taking  the  tem- 
perature. Phthisical  patients  are  often  very  thin,  and  hence  the  bulb 
of  the  thermometer,  when  placed  in  the  axilla,  instead  of  being  embraced 
all  round  by  the  tis.sues,  lies  half-exposed  in  a  hollow  cavity,  and  never 
acquires  the  temperature  of  the  body.  This  source  of  error  is  more- 
over often  coupled  with  another.  When  the  patient  is  perhaps  dressed, 
or  has  had  his  arms  out  of  bed  and  his  axilla  had  become  cooled,  it 
would  take  half  an  hour  or  an  hour  before  the  skin  of  the  exposed 
parts  would  recover  its  lost  heat  so  as  to  mark  the  temperature  of  the 
body.  Over  and  over  again,  in  hospital  practice,  I  have  been  told 
that  the  temperature  was  normal  or  even  below  normal,  but  on  taking 
the  temperature  under  the  tongue  or  in  the  rectum,  have  found  the 
patient  suffering  from  several  degrees  of  fever. 

In  some  cases  it  must  be  admitted  there  appears  to  be  a  dispropor- 
tion between  the  progress  of  the  disease  and  the  temperature.  This 
disproportion  occurs,  I  believe,  only  in  cases  of  long  standing,  and" 
when  the  disease  has  lasted  a  considerable  time,  perhaps  it  produces 
less  elevation  than  at  first,  the  patient  becoming  accustomed  to  the 
disease,  and,  as  in  the  case  of  medicines,  it  produces  less  constitutional 
effect.  As  the  result  of  my  experience,  I  am  inclined  to  think  that 
the  same  amount  of  disease  in  middle-aged  and  in  elderly  people  pro- 
duces less  fever  than  in  the  young,  and  that  less  fever  is  produced 
towards  the  end  of  the  disease,  when  the  patient's  powers  are  greatly 

depressed.  .  . 

The  temperature  is  a  more  accurate  indication  of  the  activity  of 
tuberculosis  or  of  catarrhal  pneumonia  than  either  the  physical  signs  or 
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the  symptoms.  Thus  only  a  considerable  mcrease  in  the  amount  of 
disease  can  be  detected  by  physical  signs ;  and  in  disseminated  tuber- 
culosis, where  the  granulations  are  pretty  equally  scattered  throughout 
the  lungs,  and  indeed  often  through  most  of  the  organs  of  the  body, 
there  may  be  entire  absence  of  physical  signs.  Thus  it  is  apparent 
that  the  physical  signs,  even  in  very  acute  cases,  only  give  us  evidence 
of  the  continuance  of  the  disease  after  the  lapse  of  a  considerable 
interval ;  whilst  it  has  been  shown  that  in  almost  all  cases  there  is  an 
elevation  of  temperature  during  the  deposition  of  tubercle  or  the  con- 
tinuance of  catarrhal  pneumonia,  and  that  this  elevation  being  propor- 
tionate to  the  activity  of  the  disease,  the  thermometer  will  unerringly 
at  any  time  point  out  continuance  and  the  amount  of  disease,  except 
indeed  in  those  very  chronic  cases  where  the  amount  of  tuberculiza- 
tion or  of  catarrhal  pneumonia  is  slight  and  almost  insignificant. 
When  it  is  thus  borne  in  mind  that  only  considerable  deposits  in  the 
lungs  can  be  detected  by  physical  signs,  while  even  a  small  amount 
will  raise  the  temperature  even  considerably  for  some  time,  it  becomes 
evident  that  the  thermometer  will  give  a  far  better  estimate  of  the 
amount  of  mischief  than  the  physical  signs.  Moreover,  after  the  cessa- 
tion of  tuberculosis  or  catarrhal  pneumonia  consolidation  from  the 
fibroid  lung  remains,  and  from  the  physical  signs  it  is  impossible  to 
tell  the  condition  of  such  a  lung,  to  tell  whether  disease  is  progressing 
or  not ;  the  temperature  will  answer  the  question  for  us.  If  the 
temperature  is  natural  at  all  periods  of  the  day,  we  may  safely 
conclude  after  a  few  days  that  active  disease  has  very  nearly  or  entirely 
ceased. 

It  must  be  recollected  that  the  fever  is  a  measure  of  the  increase  of 
the  tuberculization  or  of  the  catarrhal  pneumonia,  not  of  the  damage 
already  done.  Thus  the  disease  may  cease  to  extend  and  the  tempera- 
ture become  normal;  but  the  extensive  consolidation  of  the  lung  may 
begm  and  continue  to  soften  and  lead  to  cavities.  Hence,  because  the 
fever  ceases  and  the  formation  of  fresh  tubercle  of  catarrhal  pneumonia 
ceases,  we  must  not  conclude  that  the  patient  is  free  from  danger  for 
the  softemng  and  suppuration  may  lead  to  fatal  exhaustion. 

Observation  of  the  temperature  often  saves  us  from  error  and  enables 
us  to  form  a  correct  judgment  of  the  true  condition  of  the  patient  A 
patient  with  only  a  moderate  amount  of  fever,  say  102°  to  103°  lastinir 
only  a  part  of  the  day,  has  been  losing  weight  and  growing 'weaker 
bhe  goes  to  the  country,  her  appetite  and  assimilative  powers  increase' 

^lourn""'/"'"r         ^^^.^"^^'•"'^^d  r^g-n«  -uch  of  her  los; 
colour.    On  a  physical  examination  of  the  chest  we  detect  no  increase 
of  the  physical  signs,  but  during  the  whole  time  the  temperature  Ins 
.sen  to  Its  accustomed  height,  xo2°  or  103°,  showing  that  helse  s 
still  progresses,  but  that  the  improved  appetite  has  more  than  obv  ated 
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the  waste  from  the  fever.  In  other  words  nutrition  is  in  excess  of 
waste. 

On  the  other  hand  we  must  be  careful  not  to  pay  too  much  heed  to 
the  temperature,  nor  to  build  our  prognosis  entirely  on  it.  For  it  often 
happens  that  there  is  a  marked  disproportion  between  the  general 
symptoms  and  the  degree  of  tuberculization  or  the  rate  of  formation  of 
the  products  of  catarrhal  pneumonia.  A  patient  with  very  slow  pro- 
gressive phthisis  and  moderate  fever,  associated  with  the  very  slight 
physical  signs  which  develop  slowly,  has  a  flagging  appetite,  and  he 
quickly  wastes  ;  or  sometimes  a  good  appetite,  but  assimilation  is  at  fault, 
and  so  in  spite  of  plenty  of  nourishment  he  progressively  grows  thinner 
and  thinner.  Therefore  we  must  regard  not  only  the  temperature  as  a 
measure  of  the  progress  of  the  tuberculization  and  the  inroad  of  catarrhal 
pneumonia,  but  must  likewise  take  into  consideration  the  patient's 
appetite  and  weight,  the  occurrence  of  complication,  as  diarrhoea  from 
ulceration  of  the  intestines,  the  presence  of  albumen  in  the  urine  from 
fatty  kidney,  and  whether  albuminoid  degeneration  has  implicated  the 
liver,  spleen,  or  kidneys. 

To  what  is  the  fever  due  hi  acute  miliary  tuberculosis  ?  To  the  formation  of  the 
tubercle,  or  to  the  catarrhal  pneumonia  which  accompanies  it,  the  answer  is  clinically 
of  small  importance.  Authorities  are  now  pretty  well  agreed  that  in  tuberculosis 
there  is  fever.  Some  maintain,  however,  that  the  fonnation  of  tubercle  does  not 
cause  the  fever,  but  that  the  fever  is  due  to  the  coincident  pneumonia  and  to  the 
suppuration  from  softening  tubercle.  Assuming  this  view  to  be  correct,  then  as  the 
pneumonia  is  due  to,  and  proportionate  to,  the  amount  of  the  deposition  of  tuberck, 
it  is  obvious  that  the  fever  being  proportionate  to  the  catarrhal  pneumonia  is  likewise 
proportionate  to  the  amount  of  tubercle  formed. 

Dr.  Theodore  Williams  teaches  that  a  subnormal  temperature  accompanies  the 
deposition  of  tubercle,  and  that  in  some  instances  a  stage  of  depressed  temperature 
precedes  the  fever  stage.    Such  cases  I  have  never  seen. 

Fibroid  phthisis  remains  now  to  be  considered.  Catarrhal  pneu- 
monia, or  tubercle,  behaving  as  an  irritant,  induces  increase  of  the 
connective  tissue  with  formation  of  fibroid  bands,  which  cause  the 
lung  to  become  tough  and  fibrous.  This  condition  of  lung  often  co- 
exists with  an  extension  of  the  catarrhal  pneumonia,  or  progressive 
formation  of  tubercle.  When  the  further  progress  of  these  two 
diseases  is  stayed,  this  fibroid  condition  is  left.  This  is  the  most 
common  cause  of  a  fibroid  lung,  but  it  may  originate  in  a  different 
way  The  temperature  in  fibroid  phthisis  varies.  In  some  cases  it  is 
quite  natural,  or  if  the  health  is  much  depressed  it  is  even  below 
normal.  In  those  cases  which  go  on  to  cure  it  is  natural.  The  walls 
of  the  cavities  become  dry,  rhonchus  and  expectoration  cease,  the 
cavities  slowly  contract,  and  the  patient  recovers  health  and  strength  ; 
but  the  induration,  very  obvious  on  a  physical  examination,  still 
remains.    Now  in  a  case  like  this  the  temperature  often  becomes  of 
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the  greatest  importance.  A  patient  presents  himself  with  a  history  of 
a  previous  attack  of  phthisis.  We  find  marked  evidences  of  consolida- 
tion of  the  apices  of  the  lungs.  The  patient's  health  is  good,  his 
appetite  and  digestion  vigorous.  Are  these  physical  signs  simply  due 
to  his  previous  illness,  or  is  the  phthisis  progressing  ?  If  his  tempera- 
ture remains  for  several  days  quite  normal  we  may  conclude  either  that 
there  is  no  progressive  tuberculization,  nor  catarrhal  pneumonia,  or 
that  it  is  very  small  in  amount ;  for,  as  we  shall  shortly  see,  there  may 
be  probably  a  slight  amount  of  catarrhal  pneumonia  without  a  rise  of 
temperature. 

In  other  cases  of  fibroid  phthisis,  even  when  the  formation  of 
tubercle  has  ceased,  we  may  have  a  slight  daily  rise  in  the  temperature 
to  100°  or  even  101°  due  to  the  suppuration  in  the  cavities.  This 
suppuration  can  of  course  raise  the  temperature  just  like  suppuration 
in  an  open  discharging  psoas  or  other  discharging  abscess. 

The  persistence  of  a  slight  amount  of  fever  does  not  therefore 
conclusively  prove  the  continuance  of  the  tuberculization  of  catarrhal 
pneumonia.  Nor,  on  the  other  hand,  I  think  can  we  positively  say  that 
whilst  the  temperature  is  normal  the  tuberculization  and  catarrhal 
pneumonia  may  noi.  be  in  a  very  slow  degree  extending.  Clinical 
experience  shows  us  that  a  very  small  formation  of  tubercle  or  of 
catarrhal  pneumonia  may  occur  without  a  rise  of  temperature. 

We  very  often  meet  with  mixed  cases,  where  the  upper  part  of  the 
lung  has  become  fibroid,  whilst  active  disease  goes  on  in  the  lower 
part.  In  cases  like  this  the  temperature  is  raised  in  proportion  to  the 
activity  of  the  acute  disease.  If  the  disease  progresses  slowly  and 
raises  the  temperature  to  only  100°  to  101°  Fah.,  it  is  difficult  to 
determine  whether  the  fever  indicates  an  extension  of  the  tuber- 
culization, or  of  catarrhal  pneumonia,  or  is  due  to  suppuration  in  the 
cavities. 

As  in  acute  phthisis,  so  in  chronic,  with  fibroid  lung,  we  must  be 
careful  not  to  pay  sole  regard  to  the  temperature.  Thus  the  formation 
of  tubercle  or  the  extension  of  catarrhal  pneumonia  ceases,  and  the 
temperature  becomes  normal,  but  before  this  comes  to  pass  the  health 
may  become  damaged  beyond  recovery,  or  the  kidneys  may  become 
seriously  implicated,  or  through  lack  of  appetite  and  digestive  power 
the  patient  may  waste  away  and  die;  or  the  uncertain  weather 
incidental  to  this  country  may  irritate  the  cavities  and  keep  up  con- 
tmuous  suppuration  which  drains  away,  exhausts  the  strength,  and 
destroys  the  patient  by  producing  wide-spread  albuminoid  defenera- 
tion. 

Therefore,  in  a  case  of  fever-free  phthisis  we  must  take  into  con- 
sideration the  general  condition  as  well  as  the  temperature.  When 
appetite,  digestion,  and  assimilation  are  good,  then  the  patient  quickly 
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regains  strength  and  health.  Therefore  in  forming  an  opinion  of  a 
case  we  must  regard  the  temperature,  the  appetite,  and  the  weight. 

The  temperature  in  phthisis  affords  us  still  further  guidance.  A 
patient  throws  up  a  large  quantity  of  blood  from  the  lungs  and  the 
grave  questions  arise, — is  the  haemorrhage  due  to  the  congestion  which 
accompanies  acute  phthisis?  or  is  it  independent  of  phthisis? — will 
the  hjEmorrhage  in  its  turn  excite  phthisis?  If  the  temperature  is 
normal  we  may  at  once  exclude  acute  phthisis ;  and  if  the  temperature 
remains  normal  we  conclude  that  the  haemoptysis  has  not  excited 
catarrhal  pneumonia.  Again,  a  patient  having  recovered  from  a 
previous  attack  of  phthisis  which  has  left  well-marked  physical  signs, 
spits  a  little  blood.  Does  this  show  that  he  is  again  the  subject  of 
progressive  phthisis,  or  is  the  bleeding  due  to  ulceration  of  the  walls  of 
an  old  cavity  ?  Here  the  temperature,  if  normal  and  so  remains, 
enables  us  to  conclude  that  the  liaemoptysis  does  not  depend  on  another 
attack  of  phthisis. 

The  thermometer  in  many  cases  is  of  still  more  signal  service  in 
giving  early  and  significant  warning.  By  its  aid  we  can  often  diagnose 
tuberculosis  or  catarrhal  pneumonia,  before  we  can  detect  any  physical 
signs,  and  at  a  period  when  the  symptoms  themselves  are  insufficient  to 
justify  a  grave  diagnosis.  A  patient  suffers  from  chronic  fever.  What 
is  the  cause  of  it  ?  So  far  as  we  at  present  know  chronic  fever  occurs 
only  in  tuberculosis,  catarrhal  pneumonia,  large  abscesses,  rheumatism, 
ague,  occasionally  in  syphilis,  and  in  some  cases  of  leucocythEemia. 
The  diagnosis  of  ague  and  of  rheumatism  is  rarely  difficult,  the  cha- 
racteristic symptoms  in  most  cases  rendering  their  identification  quite 
easy.  Large  superficial  abscesses  present  no  difficulty,  but  it  may  not 
be  so  easy  to  detect  deep-seated  abscesses ;  and  in  some  cases  the 
diagnosis  is  for  a  considerable  time  impossible.  As  a  rule,  however, 
they  give  more  or  less  pain,  often  to  a  considerable  degree,  in  the 
nei<^hbourhood  of  the  abscess  or  over  the  spine  ;  moreover  a  tumour  is 
generally  detectible,  after  the  fever,  if  at  all  high,  has  lasted  a  few 
weeks.  Local  symptoms  too,  as  pain  on  movement,  stiffness,  lameness, 
etc.,  will,  in  most  cases,  point  out  the  nature  of  the  disease.  Some- 
times however,  deep-seated  abdominal  abscesses  run  a  much  more 
chronic  course,  the  temperature  then  assuming  the  character  so  common 
in  fibroid  lung  ;  thus  the  temperature  rises  ioi°,  even  perhaps  to  102°, 
and  daily  mounts  to  this  height  for  a  few  days,  then  becomes  natural 
for  a  variable  time,  but  some  cause,  as  over-exercise,  once  more  excites 
the  fever  and  the  temperature  again  stands  high  for  a  week,  a  fort- 
night, or  longer.  It  is  often  very  difficult  to  determine  the  nature  of 
the  disease,  and  to  exclude  tubercle  or  catarrhal  pneumonia.  Irue, 
there  are  no  pulmonary  physical  signs,  but  these  may  be  absent  in 
phthisis,  while  the  local  symptoms  may  be  too  few  to  justify  the 
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diagnosis  of  abscess.  Having  but  a  limited  experience  of  deep-seated 
subacute  abscesses  I  would  wish  the  following  remarks  to  be  accepted 
with  caution.  In  general  there  is  pain  in  the  abdomen,  not  constant, 
but  brought  on  by  slight  walking;  sometimes  there  are  marked  dyspeptic 
symptoms,  amongst  which  flatulence  predominates.  A  slight  daily 
rise  of  temperature  continued  for  a  considerable  time,  or  running  the 
irregular  course  just  described,  if  accompanied  by  deep  pain  and 
tenderness  in  the  abdomen,  the  lungs  being  free  from  evidences  of 
disease,  will,  I  am  inclined  to  beheve,  justify  the  suspicion  of  a  deep- 
seated  subacute  abscess.  These  rules  at  all  events  have  enabled  me 
to  diagnose  doubtful  abscesses,  when,  unaided  by  the  thermometer, 
their  detection  seemed  impossible.  I  lean  to  the  belief  that  with  these 
abdominal  abscesses  the  fever-free  periods  not  unusually  persist  longer 
than  in  subacute  phthisis ;  moreover,  the  rise  can  sometimes  be  traced 
distinctly  and  repeatedly  to  exercise,  a  bout  of  fever,  accompanied  by  an 
increase  in  the  other  symptoms,  occurring  after  each  undue  exertion. 
If  an  abdominal  tumour  is  detectible  by  the  hand,  or  if  there  are 
e\ddences  of  diseased  spine,  then,  of  course,  the  diagnosis  is  far  more 
easy. 

Again,  a  large  discharging  sore,  or  a  discharging  psoas,  or  iliac 
abscess,  frequently  produces  a  course  of  fever  like  that  described  under 
subacute  and  chronic  phthisis.  In  some  cases  there  is  a  slight  daily 
elevation  lasting  for  months,  in  other  cases  the  abnormal  temperature 
continues  for  only  a  few  days  or  lasts  one  or  two  weeks,  and  then  for  a 
short  time  falls  again,  and  this  alteration  may  be  repeated  for  a  con- 
siderable time.  Here  the  diagnosis  is  easy,  for  there  is  a  discharging 
sore  with  absence  of  pectoral  physical  signs  or  symptoms. 

In  cases  of  constitutional  syphilis  with  chronic  fever  the  diagnosis  in 
many  cases  is  more  difficult,  and  unfortunately  little  of  this  subject  is 
known  at  present.  The  temperature  may  be  high,  rising  to  103°  and 
104°  Fah.  daily;  the  morning  remissions  are  usually  great,  the  tem- 
perature often  falling  to  98°.  In  these  respects  syphilitic  fever  cor- 
responds to  moderately  severe  cases  of  phthisical  fever,  but  generally 
distinct  and  easily  recognizable  constitutional  symptoms  set  in  concur- 
rently with  the  fever.  The  disease  may  assume  the  rheumatic  form ; 
and  thus  the  diagnostic  difficulty  will  be,  not  between  phthisis  and 
syphilis,  but  between  simple  acute  rheumatism  and  syphilis.  In  some 
cases  the  diagnosis  has  seemed  impossible  until,  on  the  administration 
of  iodide  of  potassium  the  temperature  at  once  became  normal  or 
declined  gradually,  reaching  the  temperature  of  health  in  one  or  'two 
weeks.    Very  large  doses  may  be  required. 

Assuming  the  exclusion  of  the  foregoing  causes  of  fever  the  question 
arises-How  long  must  the  elevation  of  temperature  persist  before  we 
can  with  probability  suspect  tuberculosis  or  catarrhal  pneumonia,  in 
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cases  free  from  physical  signs  or  characteristic  symptoms,  as  for  instance 
hemoptysis  ?    From  ten  to  twenty  days,  I  think,  each  day  facihtating 
and  strengthemng  the  diagnosis.    In  the  first  few  days  the  diagnosis 
is  well-nigh  impossible,  but  each  successive  day  serves  to  exclude 
sources  of  error.    Thus,  on  the  second  day,  if  the  rise  Is  due  to  scarlet 
fever,  its  characteristic  rash  ought  to  appear ;  if  due  to  small-pox  the 
rash  should  appear  on  the  third  day;  if  in  measles,  about  the  fourth  • 
and  in  typhus,  on  the  fifth  day.    Before  this  time,  if  the  rise  is  due  to 
acute  inflammation  of  the  brain,  lungs,  kidneys,  &c.,  characteristic 
symptoms  and  physical  signs  will  have  set  in.    In  most  cases  of 
typhoid  fever  the  rose  spots  will  appear  between  the  eighth  and 
tenth  day ;  and  at  this  stage  we  may  exclude  most  cases  of  simple 
inflammarion,  which  usually  decline  before  the  tenth  day,  when  the 
fever  ceases.    Thus,  on  the  tenth  day,  or  thereabouts,  assuming,  as  we 
have  said,  the  exclusion  of  the  other  causes  of  chronic  fever,  the 
diagnosis  lies  between  tuberculosis  and  typhoid  fever.     In  the  early 
stages  the  discrimination  of  one  from  the  other  is  difficult,  and  may 
indeed  be  impossible.     Each  begins  gradually,  and  is  not  usually 
ushered  in  with  chills,  convulsions,  or  rigors ;  nor  have  we  ordinarily 
to  assist  our  judgment,  distinctive  symptoms,  Hke  the  back  and  head 
ache  of  small-pox,  the  sore  throat  of  scariet  fever,  the  coryza  and 
cough  in  measles,  before  the  advent  of  the  characteristic  rashes.    It  is 
true  that  in  the  beginning  of  many  cases  of  typhoid  fever,  before  the 
appearance  of  the  rash,  there  is  diarrhoea  and  headache ;  but  though 
these  symptoms  point  strongly  to  typhoid  fever,  yet  they  may  be  pre- 
sent at  the  commencement  of  acute  tuberculosis  or  catarrhal  pneu- 
monia.   Moreover,  diarrhoea  and  even  headache  may  be  absent  in 
typhoid  fever.    But  by  the  tenth  or  the  fifteenth  day  the  diagnosis 
in  most  cases  becomes  easy ;  still  it  must  be  admitted  that  now  and 
then  we  encounter  perplexing  cases  of  typhoid  fever,  which  render  the 
diagnosis  between  it  and  tuberculosis  or  catarrhal  pneumonia  doubtful 
for  a  much  longer  time ;  the  thirtieth  day  once  passed,  should  the 
disease  have  remained  so  long  undetermined,  it  is  in  all  probability  not 
typhoid  fever,  for  this  usually  ceases  either  before  or  at  this  time. 
Yet  it  is  well  known  that  typhoid  fever  occasionally  lasts  six  weeks,  or 
longer.    In  children  the  diagnosis  between  typhoid  fever  and  acute 
miliary  tuberculosis  is  often  extremely  difficult,  the  symptoms  of 
typhoid  being  in  some  cases  so  ill-defined  that  many  good  observers 
refuse  to  consider  them  to  denote  typhoid  fever,  and  call  them  simple 
continued  fever  of  children.     Many  of  these  cases  are  probably  acute 
tuberculosis,  the  deposit  ceasing  and  the  tubercles  becoming  obso- 
lescent and  harmless.    Of  course  the  diagnosis  is  difficult  only  when, 
in  acute  miliary  tuberculosis  and  catarrhal  pneumonia,  there  are  neither 
physical  signs  nor  characteristic  symptoms. 
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Again,  after  typhoid  fever,  a  period  of  fever  may  set  in  lasting  six 
weeks  or  two  months,  the  temperature  becoming  ahnost  natural,  then 
daily  rising  higher  and  higher  to  ioi°,  102°,  even  103°  and  after  about 
four  or  five  days  again  gradually  falling,  this  course  being  often 
repeated.  Occurring  after  typhoid  fever,  such  a  temperature  does 
not  show  lung  disease.  This  condition  may  co-exist  with  a  clean 
tongue,  increase  of  appetite  and  weight,  and  a  steady  amendment  of 
the  health. 

It  thus  appears  that  the  temperature  alone  may  enable  us  to  diagnose 
tubercle  or  catarrhal  pneumonia  in  cases  where  the  physical  signs  and 
symptoms  are  absent,  or  are  too  indefinite  to  assist  the  diagnosis. 

The  following  typical  instances  illustrate  the  usefulness  of  the 
thermometer  in  doubtful  cases  of  phthisis  : — 

A  patient  is  taken  rather  suddenly  ill.  His  face  is  flushed,  eyes 
bright,  pulse  quick.  The  temperature  is  very  high.  There  is  no 
headache,  no  delirium,  no  diarrhoea.  So  weak  is  he  that  he  stays  in 
bed.  At  the  end  of  ten  or  fifteen  days  he  remains  much  in  the  same 
plight,  but  has  grown  weaker.  His  tongue  has  become  dry.  There 
are  no  typhoid  spots,  no  diarrhoea,  and  the  stomach  is  not  distended. 
He  has  neither  cough  nor  expectoration,  and  there  are  no  physical 
signs  in  the  chest.  For  a  month  or  five  weeks  he  continues  in  the 
same  state,  when  distinct  physical  signs  at  the  apices  of  the  lungs 
appear,  accompanied  by  expectoration  and  possibly  slight  haemoptysis. 
Soon  he  begins  to  improve,  the  fever  grows  daily  less  severe,  his 
tongue  becomes  clean,  appetite  slowly  returns,  cough  diminishes,  and 
at  last  both  cough  and  expectoration  cease.  All  moist  chest  sounds 
disappear,  and  at  the  expiration  of  about  two  months  the  temperature 
becomes  natural,  strength  returns,  his  weight  increases,  although  he 
will  always  carry  evidences  of  consoUdation  at  the  apices  of  his  lungs. 

A  woman,  between  30  and  35  years  of  age,  fails  slightly  in  health, 
complains  of  slight  weakness,  is  soon  tired,  but  is  never  ill  enough  to 
be  confined  to  bed.  Her  appetite  is  rather  bad.  There  is  a  trifling 
cough,  and  perhaps  on  one  or  two  occasions  the  expectoration  of  a 
slight  streak  of  bright-coloured  blood,  so  slight  and  so  seldom  repeated 
that  It  is  hoped  the  blood  may  have  come  from  the  mouth  or  throat. 
There  may  be  a  strong  family  predisposition  to  phthisis.  No  physical 
signs  are  apparent;  yet  the  temperature,  rising  nightly  to  101°  or  102° 
Fah.,  declares  the  true  nature  of  the  disease,  which  perhaps,  in  the 
course  of  some  months,  decided  physical  signs  render  too  evident 
How  important  is  it  to  detect  this  early  and  slight  stage  of  the 
disease !  o  & 

By  means  of  the  temperature  we  can  diagnose  tuberculosis,  even 
when  during  the  whole  course  of  the  disease  there  are  no  physical 
s^gns  mdicative  of  tubercular  deposit  in  any  of  the  organs  of  ^e 
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body,  and  when  the  symptoms  are  quite  inadequate  to  enable  us  to 
form  such  a  diagnosis.  Thus,  we  commonly  meet  with  cases  of  acute 
miliary  tuberculosis  in  children,  where,  throughout  the  whole  course  of 
the  disease,  the  only  guiding  symptom  is  preternatural  heat  of  the 
body,  except,  perhaps,  a  small  amount  of  sonorous  or  sub-mucus 
rhoncus,  and  yet  after  death  most  of  the  organs  of  the  body  are  found 
studded  with  miliary  tubercles.  Again,  we  occasionally  meet  with 
patients,  generally  among  children  ten  or  twelve  years  old,  who  com- 
plain of  pain  in  the  head,  and  whose  manner  is  peculiar,  being  semi- 
idiotic,  in  whom  the  temperature  daily  rises  considerably  for  weeks  or 
months,  and  after  death  small  masses  of  yellow  tubercle,  the  size  of  a 
large  pea  or  bean,  are  found  imbedded  in  the  substance  of  the  brain, 
with  sometimes  miliary  tubercles  scattered  through  the  thoracic  and 
abdominal  organs. 
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THE  EFFECTS  OF  COLD  ON  THE  BODY. 

Before  treating  separately  of  the  various  kinds  of  cold  baths,  I  think 
it  will  save  repetition  and  prove  otherwise  useful  to  make  some  pre- 
liminary remarks  on  the  effects  of  cold  on  the  human  body.  These 
effects  are  various;  according  to  the  way  cold  is  employed,  it  is  a 
refrigerator,  an  ansesthetic,  a  tonic,  an  excitant,  or  a  depressant. 

The  application  of  cold  withdraws  heat  from  the  body,  and  cools 
both  the  superficial  and  deep  parts.  The  general  cold  bath  will 
produce  a  very  considerable  reduction  of  the  heat  of  the  surface  to 
the  extent  even  of  io°  Fah.  in  the  trunk,  and  even  considerably  lower 
in  the  extremities.  The  general  cold  bath  might  be  supposed  capable 
of  reducing  the  heat  of  the  body's  surface  for  a  considerable  time ; 
this,  however,  is  not  the  case,  for  the  skin  of  the  trunk  speedily  be- 
comes warm  again,  although  for  some  hours  afterwards  the  extremities 
may  remain  cold,  and  the  temperature  in  the  axilla  almost  recovers 
itself  in  a  few  minutes,  although  the  bather  may  have  been  immersed 
half  an  hour,  or  longer,  in  water  at  a  temperature  of  60°. 

Of  course,  it  is  not  here  maintained  that  heat  is  not  abstracted  from 
the  body ;  but,  as  will  be  shown  in  another  place,  the  loss  is  so  rapidly 
restored,  that  the  cold  bath  wall  not  depress  the  skin's  temperature  in 
a  healthy  person  for  any  notable  time. 

Cold  sponging,  so  often  employed  in  fevers  with  such  evident  relief, 
exerts  a  very  slight  and  transient  influence  on  the  heat  of  the  body, 
as  may  be  ascertained  by  aid  of  the  thermometer ;  hence  the  sense  of 
comfort  derived  from  the  sponging  cannot  be  ascribed  wholly,  or  hardly 
in  part,  to  its  refrigerating  influence.  This  relief  may  be  due  to  the 
removal  of  impurities  which  perhaps  irritate  the  skin,  or  annoy  by  their 
odour,  and  by  mitigating  the  parched  condition  of  the  surface ;  for  a 
skm  both  hot  and  dry  is  a  source  of  much  greater  discomfort  than  a 
moist  though  even  hotter  skin.  Sponging  with  tepid  water,  so  as  to 
restore  moisture  to  the  parched  skin,  gives  marked  comfort  to  the 
patient. 

The  foregoing  remarks  apply  only  to  the  surface  of  the  body ;  but 
the  general  cold  bath  will  likewise  reduce  the  temperature  of  the 
internal  organs.  This  reduction,  never  very  great,  is  restored  to  the 
deep  even  more  quickly  than  to  the  superficial  parts ;  so  that,  as  might 
be  inferred,  the  general  cold  bath  is  still  less  efficient  as  a  refrigerator 
of  the  mternal  than  of  the  superficial  organs.  In  fever-free  persons, 
tiierefore,  the  general  cold  bath  must  rank  very  low  as  a  refrigerator 
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It  IS,  however,  otherwise  with  the  body  of  a  patient  whose  temperature 
IS  unnaturally  raised  with  fever.  The  immersion  of  fever-stricken 
patients  in  the  cold  bath,  or  packing  them  with  the  cold  sheet,  will 
produce  a  considerable  and  durable  lowering  of  the  temperature. 
Whether  this  reduction  is  effected  by  abstraction  of  heat,  or  by  pre- 
venting its  unnatural  formation,  it  is  impossible  at  present  to  decide. 

Cold,  when  judiciously  employed,  is  well  known  to  be  a  powerful 
tonic.  A  cold  climate  and  cold  bathing  are  tonic  and  bracing.  "  The 
theory  of  the  tonic  action  of  cold  may  perhaps  be  stated  thus  :— 
During  exposure  to  cold  the  body's  loss  of  heat,  as  tested  by  the 
thermometer,  is  by  no  means  a  measure  of  the  quantity  withdrawn. 
Many  observers  have  shown  that  at  such  times  increased  combustion 
occurs,  whereby  much  of  the  lost  heat  is  compensated,  and  the 
temperature  is  maintained  or  soon  restored.  This  increased  oxydation 
of  the  tissues  is  demonstrated  by  the  greatly  increased  quantity  of 
carbonic  acid  thrown  off  by  the  lungs  on  exposure  to  cold.  Now  the 
most  vigorous  health  is  best  maintained  by  a  rapid  construction  and 
destruction  of  tissues,  within  certain  bounds,  provided  these  two 
processes  are  fairly  balanced.  On  exposure  to  cold,  the  lungs  absorb 
more  oxygen,  the  tissues  are  more  rapidly  and  freely  oxydized,  and  thus 
the  processes  of  destruction  and  reparation  go  on  in  larger  measure. 
How  is  this  effected  ? 

In  the  process  of  nutrition,  apart  from  the  nerves,  we  have  three 
factors,  the  nutritive  plasma,  the  tissues,  and  oxygen.  When  food  is 
taken,  digested,  and  introduced  into  the  blood,  both  formation  and 
destruction  of  the  nitrogenous  tissues  begin,  formation  being  limited 
by  destruction;  and  when  the  destruction  of  tissues  ceases,  the 
further  assimilation  of  the  nutritive  materials  of  the  blood  comes  like- 
wise to  an  end.  These  destructive  changes  take  place  in  proportion 
to  the  amount  of  oxygen  absorbed,  and  when  this  gas  is  exhausted, 
many  products  of  destruction  remain  only  partially  oxydized,  further 
tissue  disintegration  ceases,  and  assimilation  is  suspended.  (Parkes.) 

Under  exposure  to  cold,  oxygen  being  abundantly  absorbed,  the 
effete  products  in  the  blood  are  first  consumed,  thus  purifying  the  blood, 
and  rendering  it  fit  to  nourish  the  body ;  next,  by  its  consuming  action 
on  the  tissues,  oxygen  promotes  the  cycle  of  changes  just  described, 
food  is  taken  and  assimilated,  and  the  destruction  and  construction  of 
the  tissues  rapidly  go  on,  so  creating  great  physical  vigour.  Thus  it  is 
that  cold  climates  ai^e  invigorating. 

Applied  locally,  cold  may  act  as  a  tonic  (see  Douche) ;  but  if  too 
long  continued,  or  excessive,  it  depresses ;  for,  by  contractmg  the  ves- 
sels too  sharply  or  too  continuously,  it  lessens  the  supply  of  blood  to 
the  tissues,  and  thereby  diminishes  in  them  cell-growth  and  tissue 
change.    Intense  cold  applied  for  some  minutes  will  abolish  sensation, 
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and  in  this  way  becomes  an  anaesthetic ;  and,  if  the  cold  is  too  long 
continued,  the  part  will  die  and  become  gangrenous. 

The  sudden  partial  application  of  cold  may  act  as  an  excitant. — A 
cold  hand  applied  to  the  abdomen  excites  contractions  in  the  parturient 
womb.  Cold  water  smartly  sprinkled  on  the  face  of  a  swooning  person 
is  a  familiar  way  of  restoring  consciousness.  The  same  treatment  will 
help  to  estabhsh  breathing  in  weak  or  apparently  still-born  children,  or 
to  recover  persons  over-dosed  with  chloroform,  or  narcotized  with  opium 
or  tipple. 


THE  COLD  BATH,  INCLUDING  SEA-BATHING. 

Cold  water  may  be  applied  for  the  sake  of  its  moisture,  its  tempera- 
ture, or  both  conjoined.  If  we  require  merely  moisture,  and  tempera- 
ture is  of  no  consequence,  tepid  or  warm  water  is  both  preferable  and 
more  agreeable.  Cold  water  is  generally  employed  to  abstract  heat  from 
either  the  whole  surface  of  the  body,  or  from  some  particular  part  of  it, 
or  to  induce  general  or  local  excitement  and  shock. 

Since  the  skin  absorbs  neither  the  water  of  the  bath,  whether  it  be 
warm  or  cold,  nor  any  substances,  soluble  or  insoluble,  which  may  be 
added  to  the  water,  it  follows  that  whatever  may  be  the  effect  of  baths, 
it  must  be  explained  by  their  direct  action  on  the  skin.  Dr.  Stille',  indeed, 
asserts,  that  some  absorption  takes  place  with  respect  to  substances 
dissolved  in  the  cold  bath  though  not  in  the  hot  bath;  and  Dr.  Amory 
confirms  this  statement  concerning  bromides,  for  in  a  cold  bath  he  says 
a  "  small  amount  may  be  absorbed,"  but  in  a  hot  one  of  96°  to  106° 
Fah.  none.  The  quantity  absorbed,  however,  is  far  too  small  to  invali- 
date the  foregoing  general  statement. 

In  speaking  of  the  general  cold  bath  we  shall  speak  mainly  of 
cold  sea-bathing,  this  being  a  far  more  powerful  medicinal  agent  than 
the  simple  cold  bath,  although,  indeed,  their  action  is  identical,  the 
difference  in  their  effects  being  one  merely  of  degree  ;  and,  as  we  pro- 
ceed, we  shall  point  out  how  these  differences  affect  the  body. 
^  On  entering  a  cold  sea-bath  there  is  at  first  a  sensation  of  depres- 
sion, great  or  little,  according  to  the  coldness  of  the  water.  The  skin 
becomes  pale  and  shrivelled,  and  presents  the  familiar  appearance  called 
"  goose-skin,"  a  condition  produced  by  the  contraction  of  the  skin,  and 
the  consequent  protrusion  of  the  hair  roots  and  follicles.  There  is 
general  shivering,  some  blueness  of  the  lips,  nose,  and  extremities,  con- 
siderable reduction  of  the  temperature  of  the  skin,  quickened  pulse, 
convulsive  and  sobbing  breathing  as  the  water  rises  to  the  chest. 
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especially  when  the  bath  is  entered  slowly.  The  system  soon  becoming 
roused  to  meet  and  to  resist  the  depressing  effLts  of  coW,  n  aT^^ 

^ddv  and  T °'  ^^'^"^"^^"^  The  skin'becom" 

Sand  i  ^h^b5^-*ing  full  and  easy;  the  pulse  rather 

quick  and  strong ;  the  spmts  exalted,  and  the  bather  feels  increased 
vigour,  both  of  mind  and  body.  If  he  quits  the  bath  now,  or  before  the 
period  of  exhilaration  ceases,  the  buoyant  condition  endures  more  or 
ess  for  the  rest  of  the  day,  showing  that  the  bath  thus  acts  as  a  tonic  to 
the  system. 

On  the  other  hand,  if  the  bath  is  prolonged,  depression  again  comes 
on.  The  bather  feels  cold,  shivers,  becomes  blue  and  numb  in  the 
more  exposed  and  smaller  parts,  whence,  on  account  of  their  size 
warmth  is  more  readily  withdrawn,  and  he  is  seized  with  a  sensation  of 
depression  and  wretchedness.  Baths  prolonged  to  this  injudicious 
extent  often  produce  damaging  results,  which  may  continue  for  hours, 
and  even  days,  sometimes,  indeed,  inflicting  serious  damage  to  the 
health,  especially  in  a  weak  or  growing  person.  For  many  hours  after 
the  bath  he  complains  of  general  languor,  with  a  repugnance  to  exer- 
cise, whether  of  body  or  mind;  his  temper  is  fretful  and  morose,  the 
circulation  feeble  and  languid,  with  sinking  at  the  epigastrium,  loss  of 
appetite,  chilliness  of  the  surface,  and  cold  extremities.  It  need  scarcely 
be  said  that  consequences  like  these  are  to  be  carefully  avoided  ;  yet 
these  risks  will  often  be  encountered,  unless  the  doctor  gives  specific 
and  minute  directions,  so  great  is  the  prevailing  ignorance  and  error  on 
the  subject  of  bathing. 

If  the  exposure  in  the  cold  bath  is  continued  beyond  this  point,  or  if 
the  cold  is  severe,  its  effects  become  more  manifest,  great  depression 
and  a  sensation  of  utter  misery  set  in,  followed  shortly  by  heaviness  and 
drowsiness,  which  deepen  sometimes  into  coma,  till  a  kind  of  apoplectic 
state  is  reached,  then  asphyxia  and  death  from  paralysis  of  the  muscles 
of  respiration. 

Baths  then,  on  the  one  hand,  judiciously  employed,  are  very  power- 
ful tonics,  while,  on  the  other,  if  unwisely  used,  they  induce  gi-eat 
depression  of  the  bodily  powers  and  produce  serious  mischief  The 
superiority  of  sea-baths  has  been  placed  beyond  mere  surmise ;  for 
direct  experiment  has  established  the  fact  that  a  sea-bath  acts  far  more 
powerfully  on  tissue  metamorphosis  than  the  simple  water-bath. 
While  the  sea-bath  increases  the  process  both  of  destruction  and  of 
construction  of  tissue,  yet  that  of  construction  is  in  excess  of  that  of 
destruction,  with  the  effect  of  inducing  not  only  increased  vigour  of  the 
functions  of  the  body  but  an  actual  augmentation  of  its  weight.  Sea- 
air,  it  is  true,  acts  in  the  same  way,  so  that  it  is  difficult  to  deter- 
mine to  what  extent  improved  health  results  from  sea  climate  or  sea- 
baths. 
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The  cold  bath  is  almost  universally  employed  for  its  tonic  virtue. 
To  obtain  this  wished-for  result,  the  bath  should  be  discontinued  at  the 
time  it  causes  general  exhilaration,  for  the  system  then  appears  to  be 
roused  into  action  to  resist  the  depressing  influence  of  cold,  and  if  at 
this  point  the  bath  is  discontinued  the  general  healthful  stimulation 
persists  ;  for,  whilst  taking  the  bath,  and  probably  for  some  time  after- 
wards, oxidation  of  the  tissues  is  increased,  the  blood  is  purified  of 
effete  products,  and  the  processes  of  construction  and  destruction 
of  tissue,  on  which  vigour  of  both  mind  and  body  depends,  are  inten- 
sified. 

Bathing  therefore  increases  appetite,  improves  digestion  and  the 
assimilation  of  food.  The  bath,  then,  is  a  tonic  in  the  strictest  sense 
of  the  word. 

Used  in  accordance  with  the  rules  to  be  immediately  laid  down,  the 
good  effect  of  the  bath  soon  becomes  apparent,  and  the  patient  gains 
in  weight,  his  complexion  becomes  ruddy  and  clearer,  his  muscles, 
especially  if  he  conjoins  exercise  with  the  baths,  acquire  firmness  and 
strength,  the  mental  debility  arising  from  deficient  nutrition  of  the 
nervous  system  speedily  passes  away,  and  he  soon  recovers  mental  and 
bodily  vigour. 

The  important  question  arises — How  can  we  best  obtain  these 
invigorating  effects  ? 

Our  object  clearly  is  to  secure  the  greatest  possible  amount  of  stimu- 
lation, and  to  ensure  as  long  as  possible  the  persistence  of  the  increased 
vigour  of  nutrition.  To  obtain  the  greatest  degree  of  stimulation  we 
must  duly  apportion  the  temperature  and  duration  of  the  bath  to  the 
patient's  strength  ;  and  to  ensure  the  continuance  of  nutritive  vigour  as 
long  as  possible,  the  patient  should  leave  the  bath  at  the  climax  of 
general  exhilaration  and  stimulation,  avoiding  carefully  the  onset  of  the 
next  stage,  that  of  depression. 

The  bather,  if  very  weak,  manifests  but  little  functional  energy  to 
resist  the  depression  from  the  cold.  Indeed,  if  this  is  intense,  the  stage 
of  stimulation  may  not  come  on  at  all,  but,  depressed  from  the  first, 
the  patient  may  so  remain  for  a  long  time.  Injudicious  bathing 
often  seriously  injures,  and  even  endangers,  the  lives  of  weakly  persons. 

The  depressing  effects  of  a  cold  bath  are  proportioned  to  its  cold- 
ness and  duration.  The  colder  the  water,  the  greater  depression  it 
occasions — ^greater,  too,  when  the  water  is  in  motion  than  when  at  rest. 
Moreover,  the  longer  the  period  of  immersion  the  greater  is  the  degree 
of  depression. 

When  the  patient  is  weak  and  prostrated  by  illness,  the  bath  must 
not  be  too  cold,  nor  continued  too  long,  and  the  water  should  be  at 
rest.  Thus,  we  must  have  regard  to  the  strength  of  the  patient,  the 
temperature  of  the  water,  and  the  duration  of  the  bath. 
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Here  it  will  be  convenient  to  consider  in  what  respect  sea-baths 
differ  from  smiple  water-baths,  and  to  explain  the  tonic  superiority  of 
sea-baths.  ^ 

I  St.  In  sea-water  various  ingredients  are  held  in  solution. 
2nd.  The  variations  in  temperature  of  sea-water,  in  the  varying 
seasons  of  the  year,  are  much  less  than  those  of  river-water. 

3rd.  While  the  sea  is  always  more  or  less  in  motion,  river-water  is 
comparatively  at  rest. 

The  salts  in  solution  are  supposed  to  act  as  invigorating  stimulants 
to  the  skin,  so  that  a  patient  unable  to  bathe  in  simple  water  without 
suffering  great  depression,  can  bathe  in  sea-water  with  great  benefit. 
Moreover,  as  the  sea's  temperature  never  falls  very  low  in  winter,  sea- 
bathing may  often  be  continued  late  in  the  autumn,  or  even  into  the 
early  winter  months. 

Tfie  motion  of  the  waves  increases  the  depressing  effects  of  the 
bath,  but  if  the  bather  is  strong  enough,  it  also  increases  the  ensuing 
reaction ;  and  thus  the  commotion  of  the  waves,  while  more  bracing  to 
the  strong,  is  at  the  same  time  highly  exhilarating. 

These  guiding  principles  borne  in  mind,  we  shall  be  able  under  all 
circumstances  to  give  correct  answers  to  the  various  questions  patients 
may  put  to  us  concerning  bathing.  One  most  frequently  asked  is — 
How  long  shall  the  bath  be  continued  ? 

Our  answer  must  be  regulated  by  the  strength  of  the  patient  and 
the  coldness  of  the  water.  If  the  water  is  cold,  or  the  patient  is  very 
weak,  we  must  at  first  forbid  out-door  sea-bathing  and  substitute  a 
tepid  bath,  the  temperature  of  which  should  be  slowly  reduced  until 
that  of  the  sea  is  reached.  Then,  if  the  day  is  fine  and  the  sea  calm, 
the  bath  may  be  taken  in  the  open  air.  Though  it  may  be  considered 
safe  to  let  the  patient  bathe  in  the  sea,  yet  if  he  is  very  weak  and  un- 
accustomed to  bathing,  his  stay  there  must  be  very  brief ;  it  will  often 
suffice  to  allow  two  or  three  waves  to  pass  completely  over  him,  when 
he  should  at  once  come  ashore  and  wipe  himself  thoroughly  dry, 
using  plenty  of  friction  to  the  skin,  for  which  purpose  Cash's  towels  are 
well  adapted.  With  increasing  strength,  and  becoming  accustomed  to 
the  effects  of  the  water,  he  may  continue  the  bath  for  a  longer  time, 
but  it  is  seldom  advisable  for  a  convalescent  to  bathe  longer  than  from 
five  to  ten  minutes.  Some  patients,  nay,  even  some  healthy  persons, 
can  bear  a  sea-bath  only  every  other  day. 

Then  as  to  the  time  of  day  best  suited  for  bathing  the  greatest 
ignorance  prevails,  before  breakfast  being  currently  believed  to  be  the 
best  time  ;  yet  this  practice  is  not  without  risk  even  for  the  robust,  who 
are  often  made  ailing  and  fatigued  by  it  for  the  rest  of  the  day. 

Our  object  in  using  the  bath,  as  we  have  before  said,  is  to  obtain 
prolonged  and  energetic  stimulation.    We  must  therefore  choose  that 
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time  when  the  body  is  most  refreshed,  invigorated,  and  nourished. 
These  conditions,  it  might  be  supposed,  would  co-exist  in  the  early 
morning  after  a  sound  and  refreshing  sleep.  It  must  be  borne  in 
mind,  however,  that  before  breakfast  the  body  has  undergone  a  fast  of 
several  hours,  and  is  in  want  of  food,  without  which  the  bodily  func- 
tions may  very  readily  become  depressed.  In  fact  only  a  robust  per- 
son is  able  to  bear  a  sea-bath  before  breakfast. 

Thus  theory  and  practice  are  both  opposed  to  this  period  for 
bathing,  both  pointing  to  a  time  between  breakfast  and  dinner  as  the 
most  appropriate. 

This  leads  us  to  the  consideration  of  another  question;  namely, 
after  a  meal,  how  long  a  time  should  pass  before  a  bath  may  be  taken ; 
and,  after  a  bath,  what  time  should  pass  before  taking  food  ?  Now 
cold  bathing  produces  a  great  shock  to  the  skin  and  system  generally  ; 
and  any  powerful  mental  or  bodily  impression  will  check  or  even  arrest 
for  a  time,  many  of  the  functions,  even  if  in  active  operation.  This 
is  the  case  with  digestion.  Any  great  excitement,  it  is  well  known,  can 
stay  this  process  more  or  less  completely,  and  the  cold  bath  is  generally 
sufficient  entirely  to  an-est  it ;  therefore,  before  the  bath,  an  adequate 
time  should  elapse  so  as  to  permit  the  almost  complete  digestion  of 
the  breakfast,  that  is,  an  interval  of  about  three  hours.  Nor,  for  the 
reason  just  pointed  out,  should  the  bath  be  taken  immediately  before 
a  meal ;  otherwise,  little  or  no  gastric  juice  is  secreted,  and  food  lies 
half-digested  in  the  stomach. 

And  for  a  reason  somewhat  similar,  the  bather  should  not  go  into 
the  water  whilst  under  the  influence  of  any  great  emotional  excite- 
ment. The  nervous  force  (on  which  there  appears  to  be  set  a  limit) 
being  directed  strongly  in  one  channel,  the  bath  will  not  produce 
nervous  stimulation,  so  that  the  patient  will  feel  languid,  cold,  shiver- 
ing, and  depressed.  Obviously,  for  the  same  reason,  children  must  be 
coaxed,  not  dragged  into  the  water  against  their  will.  In  early  life 
there  is  often  much  terror  of  bathing ;  and  if,  in  spite  of  this,  the  child, 
while  screaming  with  fright,  is  forcibly  dragged  into  the  sea,  very  ill 
effects  may  follow ;  for,  missing  the  stage  of  stimulation,  the  child  may 
remain,  often  for  days,  depressed  and  ill. 

Is  there  any  age  rendering  sea-batliing  dangerous,  and  to  be  pro- 
hibited ? 

It  is  generally  accepted  that  young  children,— say  under  two  years  of 
age,— being  very  impressionable,  ought  not  to  undergo  the  shock  of 
a  cold  sea-bath.  At  the  other  extreme  of  life,  when  the  enfeebled 
powers  of  the  body  are  incapable  of  strong  reaction,  sea-bathing  is 
inadmissible,  for  it  is  well  known  that  in  old  people  the  heat-forming 
force  IS  much  reduced.  Moreover,  undue  vascular  excitement  may 
prove  dangerous;  the  vessels  in  the  aged,  often  brittle  through  degene- 
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ration,  are  in  danger  of  giving  way,  and  thus  under  any  unusual  strain 
causing  apoplexy.  ^ 

The  foregoing  remarks  imply  that  fatigue  is  a  condition  strongly 
adverse  to  cold  bathing.  Even  if  other  conditions  are  favourable,  it  is 
seldom  advisable  for  weakly  persons  to  take  a  bath  on  the  day  following 
their  arrival  at  the  sea-side.  They  should  wait  till  all  fatigue  has  passed 
away. 

Does  pregnancy  forbid  sea-bathing? 

If  a  woman  has  miscarried  or  aborted,  or  if  of  an  excitable  tempera- 
ment, baths  may  be  expected  to  do  harm ;  and  in  far  advanced  preg- 
nancy a  sea-bath  may  perhaps  produce  abortion.  But  under  other 
circumstances,  and  with  due  regard  to  the  conditions  previously  laid 
down,  bathing  will  benefit  both  mother  and  child.  Nor,  if  accustomed 
to  the  practice,  need  a  woman  discontinue  bathing  at  the  menstrual 
period,  although  it  is  always  inadvisable  to  begin  at  such  a  time,  since 
the  shock  may  check  or  arrest  the  secretion,  and  thus  induce  perhaps 
many  months  of  amenorrhoea. 

In  the  choice  of  coast,  and  the  time  of  year,  we  must  have  regard  to 
the  condition  of  the  patient.  If  not  very  weak,  with  the  health  only  a 
little  undermined,  then  a  rugged  coast,  where  the  sea  is  rough  and 
boisterous,  should  be  recommended.  However,  should  the  health 
be  much  broken,  then  a  smooth  sea  is  preferable,  and,  in  a  cold  climate, 
the  summer  is  the  only  suitable  time. 

Exercise  taken  while  bathing  soon  induces  fatigue  and  even  exhaus- 
tionwherefore  weakly  patients  must  be  cautioned  to  be  moderate  in 
this  respect.  Another  evil  should  be  guarded  against :  on  leaving  the 
bath,  a  patient  invigorated  by  it  is  in  danger  of  taking  too  much  exer- 
cise, fatiguing  himself,  and  so  counteracting  the  bath's  good  effect.  The 
amount  of  exertion  permitted  must  be  strictly  in  accordance  with  the 
patient's  condition,  who,  if  very  weak,  should  take  only  horse  or  carriage 
exercise. 

A  course  of  sea-bathing  sometimes  causes  the  hair  to  fall  off  abun- 
dantly, naturally  exciting  much  anxiety,  especially  in  women.  Their 
fears,  however,  may  be  quieted  by  the  assurance  of  a  rapid  new  growth. 
Other  troubles  may  arise.  Bathing  sometimes  induces  constipation, 
more  or  less  obstinate ;  but  this  need  not  lead  to  the  discontinuance  of 
the  bath.  The  constipation  should  be  removed  by  exercise,  regulated 
diet,  or,  these  failing,  by  purgatives.  Dyspepsia,  and  diarrhoea,  also 
sometimes  occur  during  sea-bathing.  The  bather  should  be  discreet 
as  to  the  hour  of  the  bath,  the  time  spent  therein,  and  if,  notwith- 
standing every  care,  dyspepsia  or  diarrhoea  continues,  the  bath  must  be 
temporarily  or  permanently  discontinued.  In  fact,  sea-air  alone  will, 
in  some  constitutions,  induce  these  disorders. 

Restlessness  at  night  is  sometimes  attributed  to  sea-bathing.  Many 
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people,  no  doubt,  find  that  living  too  near  the  sea-shore  often  produces 
broken  or  sleepless  nights.  On  the  shores  of  the  Mediten-anean,  espe- 
cially along  the  Riviera,  this  is  notably  the  case.  On  removal  inland, 
a  mile  or  thereabouts,  this  restlessness  vanishes;  for  instance,  sleep 
unattainable  at  Cannes  itself,  is  secured  at  Cannet,  a  mile  or  so  inland. 
Broken  rest  may  often  be  traced  to  dietetic  irregularities,  or  to  late 
hours.  A  late  and  heavy  meal  will  sometimes  cause  restlessness,  whilst 
a  good  night  will  follow  an  early,  light,  and  digestible  repast.  Some 
patients  mar  their  rest  by  taking  stimulants  shortly  before  bedtime, 
while,  on  the  other  hand,  others  cannot  sleep  without  a  "nightcap." 

A  bather  should  plunge  into  the  water  at  once,  and  on  no  account 
stand  undressed  and  hesitating  till  he  becomes  cold  and  shivers.  It  is  a 
common  and  pernicioas  error  to  suppose  that  it  is  necessary  to  be  well 
cooled  down  before  plunging  into  the  bath.  If  needful,  a  short  brisk 
walk  should  be  taken  just  before  the  bath,  to  warm  the  surface  and 
extremities. 

The  effect  of  cold  is,  in  proportion  to  its  degree,  to  lessen  the 
perspiration.  A  cold  bath  at  first  checks  perspiration,  but  soon  after- 
wards this  secretion  becomes  considerably  augmented,  and  in  a  greater 
degree  after  sea  than  after  simple  water-bathing.  Driven  from  the  skin, 
the  blood  flows  into  and  fills  the  internal  organs,  and  the  kidneys 
partaking  of  this  congested  state,  probably  explains  the  frequent  and 
transitory  occurrence  of  a  small  quantity  of  albumen  in  the  urine, 
during  the  bath. 

The  effects  of  cold  baths  on  tissue  change  have  already  been  pointed 
out,  and  the  observations  on  this  subject  will  be  supplemented  and 
confirmed  in  those  we  have  now  to  make  relating  to  the  influence  of 
sea-baths  on  the  constituents  of  the  urine.  Baths  augment  the  quantity 
of  urea  and  sulphuric  acid  of  the  urine.  Whether  this  increase  exceeds 
the  Hmits  of  the  natural  healthy  variations,  and  whether  the  experiments 
are  sufficiently  numerous  to  prove  it,  has  been  called  in  question.  It  is 
not  to  be  expected  that  the  tissue  change  would  at  once  be  greatly 
augmented,  nor  that  the  increase  at  any  time  would  exceed  the 
maximum  amount  of  health  ;  consequently  the  increase  of  urea  in  its 
turn  would  not  exceed  the  maximum  quantity  excreted  in  health.  But 
surely,  if  for  some  time  the  excretion  of  urea  is  maintained  at  its  maxi- 
mum, this  single  fact  would  alone  establish  the  influence  of  baths,  so 
far  as  they  could  be  expected  to  operate,  and  would  show  that  sea- 
bathing increases  disintegration  of  the  nitrogenous  tissues. 

The  effect  of  sea-baths  to  promote  tissue  change,  and  to  increase  the 
separation  of  urea  by  the  kidneys,  may  be  also  demonstrated  in  another 
way. 

The  increased  consumption  of  food  induced  by  the  use  of  cold  baths 
must  be  stored  up  either  in  the  body  or  be  separated  from  it  by  the  kidneys 
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as  urea.  Now  although  the  weight  of  the  bather  undoubtedly  increases, 
still  this  augmentation  is  not  commensurate  with  the  increase  of  ingested 
nitrogenous  matters  ;  there  must  be,  therefore,  under  these  circum- 
stances, an  additional  separation  of  urea  by  the  kidneys ;  but  if  the  pre- 
valent idea  is  correct,  that  all  nitrogenous  matters  must  first  be  trans- 
formed into  tissue  before  their  disintegration  and  reduction  to  urea,  it 
follows  that  sea-bathing  likewise  promotes  tissue  change. 

Beneke's  observations  lead  to  the  same  conclusion.  When  food  was 
taken,  just  sufficient  to  maintain  the  weight  of  the  body  at  a  fixed  point, 
he  found  that  baths  immediately  reduced  the  weight  of  the  body,  a  loss 
certainly  due  to  heightened  disintegration  of  the  tissues.  But  this  in- 
creased consumption  of  the  tissues  being  accompanied  by  increased 
appetite,  and  by  increased  assimilation,  more  food  was  taken  and  his 
body  gained  in  weight.  Baths,  it  is  said,  increase  the  quantity  of 
uric  acid,  although  this  is  lessened  by  sea-air;  but  on  this  point 
observations  are  as  yet  insufficient. 

The  urinary  water  is  temporarily  and  often  greatly  increased,  though 
the  whole  day's  urine  is  lessened  in  quantity,  probably  owing  to  the 
subsequent  excessive  ehmination  by  the  skin.  In  Beneke's  observa- 
tion the  intestinal  secretions  were  also  large,  so  some  water  may  have 
escaped  in  this  way. 

It  is  scarcely  necessary  to  occupy  much  space  with  a  narration  of  the 
cases  likely  to  derive  benefit  from  sea-bathing.  In  chronic  illness 
attended  by  debility,  sea-bathing  yields  the  best  results  ;  but  it  is  espe- 
cially useful  to  those  recovering  from  acute  diseases  and  to  persons 
whose  health  has  been  broken  by  over-work,  by  residence  in  towns,  by 
sedentary  employment,  or  by  injurious  excesses.  It  is  a  question  of  much 
importance  whether  phthisical  persons  should  take  sea-baths,  and  our 
answer  must  be  qualified  by  the  circumstances  of  the  case.  When  the 
disease  is  chronic,  with  little  or  no  elevation  of  temperature  (little  or  no 
fever),  when  indeed  the  case  is  one  of  fibroid  degeneration  of  the  lungs, 
without  active  deposition  of  tubercle  or  scrofulous  pneumonia,  sea- 
baths  may  be  permitted,  due  regard  being  paid  to  the  rules  just  laid 
down. 


ON  PACKING  WITH  THE  WET  SHEET. 

Packing  with  the  cold  wet  sheet,  although  at  present  but  seldom  em- 
ployed outside  hydropathic  establishments,  is  undoubtedly,  in  many 
diseases,  a  very  efficacious  treatment. 

Dr.  Johnson,  in  his  work  on  hydropathy,  directs  the  patient  to  be 
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placed  on  a  mattress  with  a  pillow  to  support  his  head  then  "  upon 
the  mattress,  and  extending  over  the  pillow,  two  blankets  are  spread, 
and  over  this  a  sheet  wrung  out  as  dry  as  possible  with  cold  water. 
The  patient  lies  down  on  his  back,  perfectly  unclothed,  with  his  head 
comfortably  placed  on  the  pillow ;  an  attendant  now  approaches,  say 
on  the  patient's  left,  and  first  puckering  the  blanket  from  the  back  of 
the  head  down  to  the  back  of  the  neck,  reaches  across  his  chest,  seizes 
the  right  upper  corners  of  the  blanket,  and  brings  them  tightly  across 
under  the  chin  to  his  own  side  (the  left),  and  tucks  them  well  and 
evenly  under  the  left  shoulder,  where  it  joins  the  root  of  the  neck,  and 
under  the  point  of  the  same  shoulder.  He  now  reaches  across  the 
body  again,  and  brings  over  all  the  rest  of  the  right  sides  of  the  blankets 
to  the  left  side  of  the  patient,  and  then  proceeds  to  tuck  them  well  and 
evenly  under  the  left  side,  beginning  where  he  left  off,  at  the  point  of 
the  shoulder,  and  proceeding  quite  down  to  the  heels.  The  patient  is 
now  entirely  enveloped  in  one  half  of  the  blankets,  and  the  attendant 
finishes  the  operation  by  passing  over  to  the  right  side  of  the  patient, 
and  then  proceeding  to  tuck  the  left  sides  of  the  blanket  under  the  right 
side  precisely  in  the  same  manner,  as  we  have  seen  him  tuck  the  right 
sides  of  the  blanket  under  the  left  side  of  the  patient.  The  attendant, 
standing  on  the  right  side  of  the  patient's  legs,  finally  insinuates  his  left 
hand  under  the  backs  of  the  ankles,  hfts  them  up,  and  then  with  his 
right  hand  turns  back  the  lower  ends  of  the  blankets  under  the  heels." 
The  wet  sheet  should  reach  to  the  ankles,  and  "  be  wide  enough  to 
overlap  in  front  of  the  body  about  eight  or  twelve  inches ;  over  the 
whole,  four  or  five  blankets  are  placed,  and  pressed  down  close  to  the 
sides." 

This  pack  is  useful  in  specific  fevers  and  acute  inflammatory  diseases. 
It  has  long  been  employed  in  scariet  fever,  and  should  be  used  from 
the  beginning  and  throughout  its  course.  In  moderate  attacks  it  is 
sufficient  to  pack  the  patient  from  thirty  to  fifty  minutes ;  but  if  the 
fever  is  very  high,  if  the  rash  comes  out  slowly,  imperfectly,  and  of  a 
dull  colour,  if  the  patient  is  restless  and  wandering,  the  packing  must 
be  continued  an  hour  or  longer,  and  be  repeated  three  or  four  times  a 
day.  This  treatment  develops  the  rash,  greatly  reduces  the  fever, 
quiets  the  pulse,  renders  the  skin  moist  and  comfortable,  and  abates 
the  restlessness  and  wandering.  A  short  time  after  the  application  of 
the  wet  sheet,  a  patient,  previously  restless  and  wandering,  commonly 
falls  into  a  quiet  refreshing  sleep,  and  awakes  calm  and  free  from 
dehnum.  Its  influence  on  the  pulse  and  temperature  is  striking ;  the 
pulse  in  a  few  hours  falling  fifteen  to  twenty  beats  in  the  minute;  a 
repetition  of  the  packing  greatly  reduces  the  fever.  The  packing  is 
especially  indicated  on  suppression  or  recession  of  the  rash,  when 
serious  symptoms  are  apt  to  arise ;  the  cold  sheet  will  then  bring  out; 
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a  brilliant  rash,  followed,  generally,  by  immediate  improvement  in  the 
patient's  condition.  It  has  been  recommended  to  dash  two  or  three 
pailfuls  of  cold  water  over  the  patient  after  each  packing.  During  the 
whole  course  of  the  fever  a  cold  wet  compress,  renewed  every  three 
hours,  should  be  worn  round  the  throat ;  and  if,  on  the  decline  of  the 
fever,  the  tonsils  remain  large,  or  there  is  chronic  inflammation  of  the 
fauces  or  larynx,  this  application,  renewed  less  frequently,  or  applied 
only  at  night,  should  be  continued  till  these  morbid  conditions  cease. 
The  compress  should  be  composed  of  linen  several  times  folded,  and 
fastened  round  the  throat  by  another  piece  of  folded  dry  linen.  Cold 
packing  is  beneficially  employed  in  other  fevers  and  in  acute  inflamma- 
tions, as  measles,  small-pox,  pneumonia,  pleurisy,  rheumatism,  and 
gout. 

In  acute  rheumatism,  when  the  pain  forbids  the  patient  to  be 
moved,  the  front  of  the  body  only  should  be  packed,  and  a  wet  cold 
compress,  renewed  every  two  or  tliree  hours,  should  be  wrapped  round 
each  of  the  painful  joints.  If  the  prejudices  of  the  patient's  friends 
prevent  the  use  of  the  cold  sheet,  the  body  should  be  sponged  with 
tepid  or  cold  water  several  times  a  day,  and  if  the  perspiration  is 
abundant  and  foul,  soap  should  be  used.  In  addition  to  sponging,  the 
wet  cold  compress,  as  previously  described,  should  be  applied  to  the 
painful  joints.  There  can  be  no  question  of  the  superiority  of  this 
treatment  over  that  of  swathing  the  patient  in  flannel  clothes  and 
covering  him  with  blankets  to  make  him  sweat.  To  avoid  the  supposed 
danger  of  catching  cold  these  woollen  clothes  are  worn  day  after  day, 
till  saturated  with  putrefying  perspiration,  the  stench  sickens  and 
de-appetizes  the  patient,  and  a  crop  of  irritating  miliary  vesicles  is 
engendered,  which  breaks  the  patient's  sleep. 

In  pneumonia  some  pack  the  chest  only,  and  renew  the  cold  appli- 
cations hourly,  or  even  oftener;  a  mode  of  treatment  which  is  said 
to  remove  the  pain,  quiet  the  pulse,  calm  the  breathing,  and  reduce  the 

When,  as  often  happens,  the  patient's  friends  object  to  the  cold 
packing  through  fear  of  ''inflammation"  or  of  "  turning  the  disease 
fnwa  df  "  the  sheet  may  be  wrung  out  in  tepid  water,  and  by  the  time 
"fs  spread  for  the  reception  of  the  patient,  it  will  be  sufficiently  cooled 

nreSeTgreat  exertion  will  find  it  an  agreeable  restorative, 
preventtg  stiffness  and  aching  of  the  muscles,  to  stnp  and  wrap 
^  mself  in  a  dripping  wet  cold  sheet,  well  rubbing  himself  af  erwaids, 
tuHf  s^Less  'still 'remains  a  few  drops  of  tincture  of  ai-nica  taken 

is  usefiil  ir.  the  summer  diarrh.a  of  children. 
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THE  INFLUENCE  OF  COLD  BATHS  IN  FEVERS, 

The  elaborate  investigations  regarding  the  action  of  cold  applications 
in  fevers  made  during  the  last  fifteen  years  in  Germany  induce  me  to 
devote  a  separate  chapter  to  this  important  subject. 

These  investigations  confirm  the  conclusions  of  Currie  and  Jackson, 
and  give  precision  to  our  knowledge  concerning  the  employment  and 
effects  of  cold  to  the  surface.  This  treatment  has  been  employed  in 
typhus,  typhoid,  and  scarlet  fevers,  measles  and  other  febrile  diseases. 
More  recently,  Dr.  Wilson  Fox  and  others  have  cured  patients  suffering 
from  the  hyperpyrexia  occasionally  observed  in  rheumatic  fever,  a  con- 
dition, owing  to  its  sudden  onset  and  rapid  course,  hitherto  regarded  as 
almost  necessarily  fatal. 

Many  of  the  symptoms,  and  therefore  the  dangers,  of  fevers  depend 
in  great  measure  on  the  elevation  of  the  temperature.  The  effects  of 
fever,  whether  specific  or  inflammatory,  are  due  either  to  elevation  of  the 
temperature,  to  the  specific  cause  of  the  fever,  or  to  the  inflammation. 
The  symptoms  common  to  all  fevers  are  due  simply  to  the  elevated 
temp.erature  of  the  body,  whilst  the  characteristic  symptoms  are  due 
either  to  the  specific  poison,  or  to  the  inflammation.  This  increase  of 
temperature  affects  the  organs  in  a  twofold  manner ;  in  the  first  place, 
it  perverts,  depresses,  or,  if  the  rise  is  very  high,  aboHshes  function ; 
and,  in  the  second  place,  produces  fatty  degeneration,  or,  as  it  is  termed, 
parenchymatous  degeneration  of  all  the  tissues. 

That  the  common  symptoms  of  fever,  as  headache,  delirium,  quick 
pulse,  dry  skin,  and  general  weakness  are  due  to  the  heightened  tem- 
perature is  well  shown  by  the  effects  of  a  treatment  which  will  reduce 
this  abnormal  temperature  ;  that  is,  by  the  aid  of  the  cold  bath  or  quinia 
we  lower  the  temperature  to  the  normal  standard,  and  then  these 
pyrexial  symptoms  at  once  disappear. 

Fatty  degeneration  of  the  tissues  sets  in  during  the  progress  of  a 
fever,  especially  when  prolonged.  This  degeneration  has  been  observed 
more  particularly  and  fully  in  the  liver,  kidneys,  heart,  blood-vessels 
and  voluntary  muscles.  This  fatty  degeneration  is  in  all  probability 
due  to  the  fever,  for  the  degree  and  extent  of  the  changes  correspond 
in  amount  to  the  degree  and  duration  of  the  elevation  of  temperature  • 
and  similar  changes  occur  when  the  temperature  of  an  animal  is  raised 
by  keeping  it  in  a  warm  chamber.  The  cells  of  the  liver  and  kidneys 
become  cloudy,  then  granular,  till  the  nucleus  becomes  obscured  and 
the  entire  cell  distended  with  granules,  and,  in  the  case  of  the  liver 
the  cells  contain  an  excess  of  fat,  and  ultimately  many  cells  burst  and 
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perish.  The  muscular  tissue  of  the  heart  and  of  the  voluntary  muscles 
becomes  granular,  then  fatty,  and  in  severe  cases  their  fibres  undergo 
extensive  destruction. 

These  effects  of  high  temperature,  the  symptoms  and  the  deteriorating 
changes,  can  obviously  be  combated  only  by  means  which  either  lower 
or  prevent  the  undue  development  of  body-heat.  Foremost  amongst 
these  means  must  rank  cold  baths.  Employed  early  enough,  they 
obviate  the  immediate  depressing  effect  of  the  temperature  on  the 
tissues,  and  prevent  the  oncoming  of  parenchymatous  degeneration. 
Thus  they  reduce  the  frequency  of  the  pulse,  strengthen  the  heart,  and 
so  avert  danger  from  failure  of  the  heart  and  from  hypostatic  con- 
gestion. They  tend  likewise  to  prevent  delirium  and  to  produce 
sound  and  refreshing  sleep;  to  improve  digestion  and  assimilation, 
and  to  promote  the  general  nutrition  of  the  body,  and  thus 
to  ward  off  or  to  lessen  the  risk  of  bed  sores  and  exhausting 
suppuration.  The  period  of  convalescence,  though  some  deny  this,  is 
shortened  by  promoting  assimilation,  and  thus  preventing  parenchy- 
matous degeneration.  It  is  true  that  the  specific  poison  of  some 
fevers,  as  typhoid  and  typhus,  will  itself  probably  in  some  degree  affect 
the  heart,  brain,  and  functions  generally ;  but  that  the  depression  of 
the  heart  and  brain  is  mainly  due  to  the  elevated  temperature  is  shown 
by  the  great  abatement  of  the  symptoms  referable  to  these  organs 
when  the  temperature  is  reduced  ;  though,  indeed,  it  may  be  plausibly 
urged  that  without  elevation  of  temperature,  the  specific  poison  cannot 
be  formed,  and  hence,  anti-pyretic  treatment  will  Ukewise  obviate  its 
depressing  effects. 

Cold  bathing  is  applied  in  various  ways,  by  means  of  the  general 
cold  bath,  affusion,  packing,  sponging,  and  by  the  use  of  ice. 

Brand,  to  whom  the  revival  of  this  hydropathic  treatment  is  chiefly 
due,  has  employed  it  largely  in  typhoid  fever.  In  mild  cases  he  uses 
cold  wet  compresses,  or  frequent  washing  with  cold  water,  or  repeated 
packings  in  a  cold  wet  sheet,  or  a  warm  bath  gradually  cooled.  In 
severe  cases  he  recommends  affusion,  the  shower-bath,  or  the  general 
cold  bath.  He  generally  places  the  patient  in  a  sitz-bath,  and  pours 
water  of  50°  to  55°  Fah.  over  his  head  and  shoulders  for  ten  or  fifteen 
minutes,  wraps  him  afterwards  unwiped  in  a  sheet  and  covers  him  over 
with  a  coverlet,  and  to  his  chest  and  stomach  applies  compresses  wrung 
out  of  iced  water ;  but  if  the  patient  complains  of  cold  he  covers  the 
feet  more  warmly  or  applies  hot  bottles  to  them. 

Hagenbach  employs  a  general  cold  bath  of  68°  to  77°  Fah.  for  ten  to 
twenty  minutes,  and  if  there  is  much  delirium,  or  coma,  he  at  the  same 
time  pours  cold  water  over  the  patient's  head.  He  disapproves  the 
frequent  cold  washings  and  packing.?,  asserting  that  they  abstract  but 
little  heat  and  fatigue  the  patient. 
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The  method  employed  by  Ziemssen  and  Immermaii  is  the  most 
agreeable  to  the  patient,  and  being  equally  efficient,  it  is  the  treatment 
most  likely  to  be  generally  adopted.  They  immerse  a  patient  in  a  bath 
of  95°,  and  in  the  com-se  of  twenty  to  thirty  minutes  gradually  cool  it 
to  60°  Fah.  by  the  addition  of  cold  water.  This  bath  is  agreeable  to 
fever  patients.  These  observers  do  not  employ  affusion,  since  the 
patient  much  dislikes  it,  nor  cold  compresses,  since  these  do  not  affect 
the  rectal  temperature.  Cold  packings  they  find,  however,  do  reduce 
the  temperature  of  the  rectum.  For  young  children  and  old  persons 
the  severity  of  the  application  must  be  apportioned  to  the  strength  of 
the  patient.  Brand  wraps  a  child  in  a  wet  sheet,  and  placing  it  on  a 
table  pours  cold  water  over  its  head.  For  children  and  the  aged, 
Hagenbach  employs  for  half  an  hour  a  warm  bath,  gradually  cooled 
by  the  addition  of  cold  water  to  86°  or  75°  Fah.  Weakly  patients 
should  be  well  rubbed  on  leaving  the  bath.  Hagenbach  adopts  this 
treatment  whenever  the  temperature  rises  above  102°  Fah.,  while  Brand 
recommends  it  whenever  the  temperature  mounts  above  103°  Fah. 

In  private  practice  I  find  the  assiduous  application  of  cold  cloths 
wrung  out  of  ice-cold  water  more  convenient  than  the  use  of  the 
general  cold  bath.  This  plan,  if  effectually  carried  out,  promptly 
reduces  the  temperature.  Thus,  by  the  method  I  am  about  to  describe, 
I  have  seen  the  temperature  in  hyperpyrexia  reduced  in  two  to  three 
hours  from  107°  to  101°,  or  even  lower. 

Dip  four  napkins  or  small  towels  into  iced  water  and  wring  them 
nearly  dry,  so  that  they  may  not  drip  and  wet  the  bed,  then  apply  them 
one  below  the  other  from  the  chest  downwards.  As  soon  as  the  four 
cloths  are  disposed  over  the  chest  and  abdomen  re-dip  and  re-wring 
the  uppermost,  then  the  second,  third,  and  fourth,  seriatim,  then  the 
first  again,  and  so  on  continuously.  Supplementary  napkins  to  the 
head,  thighs,  and  arms  will  of  course  still  more  quickly  lower  the 
temperature ;  and,  indeed,  should  be  employed  to  a  big  and  stout 
patient,  since  large  quantities  of  heat  have  to  be  withdrawn  through  the 
bad  conducting  fatty  layer  beneath  the  skin.  If  the  napkins  are 
incessantly  changed  this  method  is  most  efficacious,  and  is  often  highly 
agreeable  to  the  patient,  being  in  this  respect  superior  to  the  general 
cold  bath,  which  is  generally  very  disagreeable. 

The  repetition  of  these  processes  must  be  regulated  by  the  subse- 
quent course  of  the  fever.  If  in  three  or  four  hours  the  temperature 
again  rises  to  103°  Brand  repeats  the  affusion.  In  most  cases  he  finds 
that  six  affusions  are  enough,  and  afterM'ards  he  applies  cold  cloths 
wrung  out  of  water  at  60°  Fah.  two  or  three  times  a  day ;  these 
applications,  provided  the  temperature  does  not  rise  higher  than  100° 
Fah.,  bemg  made  smaller  and  applied  less  frequently  as  the  case  pro- 
gresses.  In  veiy  severe  cases  the  affusion  must  be  employed  every  two 
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hours.  When  the  patient  is  comatose,  and  the  foregoing  treatment 
fails  to  restore  consciousness,  Brand  appUes  a  cold  affusion  of  45*^  Fah. 
to  the  head  every  half  hour. 

Dr.  Stohr  recommends  the  continuance  of  this  treatment  in  typhoid 
fever  to  the  middle  of  the  third  week ;  but  it  may  be  required  longer, 
and  here  the  thermometer  is  the  test. 

Ziemssen  and  Immerman  find  that  with  their  plan  four  or  five  baths 
are  necessary  the  first  day,  and  that  subsequently  two  or  three  daily 
will  suffice,  the  repetition,  however,  being  regulated  by  the  information 
afforded  by  the  thermometer.  They  prescribe  the  bath  at  6  a.m., 
I  to  3  P.M.,  and  at  7  p.m.  Ziemssen  and  Immerman  found,  as  might 
be  expected,  that  in  typhoid  the  degree  of  cooling  and  its  duration 
differed  according  to  the  patient's  age,  and  the  severity  of  the  case. 
Thus  they  find  the  usual  reduction  is  3-6°  Fah.  in  children,  and  2-5° 
Fah.  in  adults.  In  severe  adult  cases,  however,  the  temperature  falls 
only  1-8°  Fah.,  and  the  effect  of  the  bath  is  least  evident  in  cases  where 
the  morning  remission  is  slight.  In  severe  infantile  cases  they  found  that 
the  temperature  recovers  its  former  height  in  six  hours,  in  adult  cases 
of  moderate  severity  in  seven  hours,  and  in  severe  adult  cases  in  six  hours 
and  a  half,  and  in  cases  with  slight  morning  remissions  in  three  hours. 

A  single  bath  often  effects  a  considerable  reduction  of  the  febrile 
temperature.  Thus  Hosier  reduced  the  temperature  in  a  case  of 
typhoid  7°  Fah.,  and  Dr.  Wilson  Fox,  in  one  of  his  interesting  cases  of 
rheumatic  hyperpyrexia,  12-4°  Fah. 

Dr.  Wilson  Fox's  exact  and  continuous  observations  on  some  cases 
of  rheumatic  hyperpyrexia,  add  precision  to  our  knowledge  of  the 
effects  of  cold  baths.  He  has  shown  that  the  fall  of  temperature 
continues  even  six  or  more  degrees,  forty  or  fifty  minutes  after  the 
discontinuance  of  the  bath.  It  is  important,  therefore,  to  observe  the 
temperature  in  the  rectum  while  the  patient  is  in  the  bath  and  to 
remove  him  before  the  heat  is  too  far  reduced,  lest  too  great  a  with- 
drawal of  it  might  lead  to  collapse.  This  indeed  appears  sometimes 
to  occur,  for  we  read  of  cases  becoming  cyanotic,  although  German 
observers  aver  that  this  is  not  important,  and  advise  in  such  a  case  the 
application  of  warm  bottles  to  the  extremities.  Still  I  am  convmced 
that  it  is  important  to  avoid  depressing  to  this  hazardous  extent,  as  I 
have  seen  a  child,  suff-ering  from  scarlet  fever,  killed  by  an  over-energetic 

employment  of  cold.  .  ^1 

German  observers  show  conclusively  that  this  treatment  greatly 
reduces  the  mortality  of  typhus  and  typhoid  fever.  Thus  Brand 
treated  170  cases  of  typhus,  and  Bartels  treated  thirty  cases  of  typhoid 
without  a  single  death.  The  mortality  of  Hagenbach's  typhus  patients 
was  five  per  cent.,  provided  the  cases  were  treated  early,  and  Dr. 
St'dhr  reduced  the  mortaUty  of  his  patients  from  thirty  to  six  per  cent., 
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and  the  results  he  thinks  would  have  been  still  more  favourable  could 
he  have  treated  some  of  his  cases  earlier.  Liebermeister  lessened  his 
mortality  from  twenty-seven  to  eight  per  cent. 

Notwithstanding  the  enthusiastic  laudation  of  the  cold-bath  treatment 
of  fevers  by  German  writers,  this  plan  has  found  but  scant  favour  in  this 
country.  If  there  is  reason  to  hesitate  whether  we  should  treat  the 
acute  specific  fevers  or  inflammatory  fever  by  this  heroic  method,  there 
can  be  no  question  respecting  its  great  value  in  the  treatment  of 
hyperpyrexia.  This  most  dangerous  condition  generally  arises  in 
rheumatic  fever,  and  to  it,  no  doubt,  most  of  the  fatal  cases  of  rheu- 
matism are  attributable.  It  may  occur,  however,  in  the  course  of  any 
fever ;  and  may,  indeed,  seize  a  person  apparently  in  perfect  health. 
The  first  case  of  hyperpyrexia  ever  recorded  occurred  whilst  I  was 
resident  officer  at  University  College  Hospital,  and  this  was  an  instance 
of  a  sudden  attack  in  a  woman  who  had  recovered  from  rheumatic 
fever,  and  was  on  the  point  of  leaving  the  hospital  apparently  in  fair 
health.  On  being  called  to  her  assistance  I  was  surprised  at  the 
pungent  burning  heat  of  her  skin,  and  to  my  astonishment  found  her 
temperature  to  be  iio°,  and  a  little  later  iii°.  She  died  in  eight 
hours.  This  phenomenon,  so  startling  then  when  hyperpyrexia  was 
unheard  of,  has  been  noticed  in  hundreds  of  cases.  Hyperpyrexia  not 
uncommonly  attacks  children  just  previously  in  apparent  good  health. 
I  have  often  seen  children  in  severe  convulsions,  and  have  found  their 
rectal  temperature  107°  and  108°  Fah.  The  hyperpyrexia  may  have 
been  due  to  the  onset  of  an  acute  specific  fever  or  of  an  acute  inflam- 
mation, but  as  these  children  all  died  it  was  impossible  to  ascertain 
the  cause  of  the  onset  of  the  fatal  hyperpyrexia.  Ordinarily,  no 
doubt,  hyperpyrexia  occurs  in  the  course  of  a  fever,  and  gene- 
rally, perhaps,  when  the  temperature  runs  very  high,  but  this  by  no 
means  rarely  comes  on  in  rheumatic  fever  when  the  fever  is  moderate 
and  the  symptoms  mild.  In  a  typical  case  of  hyperpyrexia  the  tem- 
perature rapidly  rises,  reaching  in  the  course  of  a  few  hours  110°, 
112",  or  even  higher.  This  severe  fever  perturbs  and  depresses  the 
functions.  At  first  the  patient  is  restless  and  delirious  ;  the  delirium 
being  either  slight  or  so  decided  that  he  must  be  restrained.  Some- 
times before  delirium  the  patient  becomes  blind.  The  delirium  soon 
subsides,  he  becomes  quite  unconscious ;  the  pulse,  at  first  full  and 
bounding,  becomes  exceedingly  frequent  and  feeble ;  the  respirations 
are  much  hurried  ;  the  skin  is  generally  dry,  but  it  may  be  drenched  in 
sweat.  Then  the  coma  deepens,  the  breathing  becomes  more  frequent, 
and  shallow,  and  in  a  few  hours  the  patient  dies.  Not  a  single  case  of 
hyperpyrexia,  as  far  as  I  know,  recovered  till  Dr.  Wilson  Fox  first  treated 
his  cases  with  the  cold  bath.  Since  then  this  treatment  has  been 
largely  employed,  and  with  a  larger  measure  of  success  ;  indeed  it  is 
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not  an  exaggeration  to  say  that  the  majority  of  the  cases  thus  treated 
have  been  saved.  In  my  own  practice,  in  a  considerable  number  of 
cases,  this  treatment  has  generally  proved  successful ;  and  it  is  a  source 
of  great  gratification  to  me  that  by  means  of  Dr.  Fox's  treatment  I 
have  certainly  saved  many  lives.  In  hospital  we  mainly  use  the  general 
cold  bath,  but  in  private  practice  the  application  of  iced  cold  cloths  in 
the  way  previously  described  will,  I  believe,  prove  more  convenient, 
pleasant,  and  safe.  Several  cold  baths  are  usually  necessary,  for  after 
the  reduction  of  the  temperature,  and  consequent  removal  of  the 
symptoms,  the  temperature  generally  rises  again.  It  is  interesting  to 
note  the  passing  away  of  the  deadly  symptoms  as  the  temperature 
falls.  The  patient  wakes  out  of  his  coma,  and  next  his  mind  becomes 
quite  clear  ;  his  pulse  falls  and  becomes  stronger,  and  he  passes  quickly 
from  most  imminent  peril,  from  the  very  shadow  of  death,  to  his  con- 
dition previous  to  the  onslaught  of  the  hyperpyrexia.  Though  I  have 
said  several  cold  baths  are  generally  needed  completely  to  subdue  the 
hyperpyrexia,  yet  in  three  cases  after  the  first  reduction  of  the  tem- 
perature the  hyperpyrexia  did  not  return,  but  the  patients  forthwith 
passed  at  once  from  a  condition  of  urgent  danger  into  convalescence, 
without  undergoing  a  single  unfavourable  symptom. 

This  treatment  not  only  reduces  the  excessive  heat  of  fever,  but  it 
allays  the  nervous  symptoms,  limits  the  wasting,  and  Brand  says  it 
also  prevents  meteorism,  bleeding,  and  lessens  diarrhoea  in  typhoid. 
On  the  other  hand,  Hagenbach  and  Jurgensen  assert  that  this  treat- 
ment fails  to  lessen  the  meteorism  and  diarrhoea  in  typhoid  fever,  and 
to  reduce  the  size  of  the  spleen  and  the  dicrotism  of  the  pulse.  All 
observers  agree  that  cold  baths  do  not  shorten  the  course  of  typhoid, 
typhus,  and  other  acute  specific  fevers,  but  Brand  asserts,  while  Hagen- 
bach denies,  that  they  shorten  the  stage  of  convalescence. 

This  treatment,  it  is  said,  rarely,  if  ever,  induces  either  bronchitis  or 
pneumonia,  and  the  co-existence  of  either  with  a  fever  does  not  contra- 
indicate  the  use  of  cold  baths.  Liebermeister  even  says  that  hypos- 
tatic congestion  or  pneumonia  afford  no  reason  for  suspending  the 
baths— that,  indeed,  under  their  use,  hypostatic  pneumonia  sometimes 
disappears.  I  have  several  times  seen  all  the  signs  of  double  pneumonia 
arise  after  the  bath ;  for  instance,  dulness,  tubular  breathing,  bronchi- 
phony,  and  yet  these  patients  have  done  well. 

Ludwig  and  Schroder  find  that  this  treatment  of  fevers  greatly 
reduces  the  quantity  of  carbonic  acid  exhaled  by  the  lungs,  and  the 
solid  constituents  of  the  urine,  and  thus  lessens  tissue  change;  a  very 
singular  fact,  since  cold  baths,  in  health,  have  the  very  opposite  effect. 
Dr.  Fox  observes  that  sometimes  the  rectal  temperature  rises  a  little 
directly  the  patient  is  placed  in  the  bath  ;  and  Dr.  Fiedler  and  Har- 
tenstein  point  out  that  immediately  after  the  bath  the  axillary  is  much 
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lower  than  the  rectal  temperature,  but  half  an  hour  afterwards  this 
discrepancy  is  reversed,  the  rectal  temperature  becoming  from  i°  to 
2°  Fah.  lower  than  the  axillary,  and  so  continuing  during  three-quarters 
of  an  hour. 


THE  WARM  BATH  AND  THE  HOT  BATH. 

The  effects  of  heat  on  the  body  are,  of  course,  for  the  most  part,  the 
opposite  of  cold.  By  surrounding  the  body  with  a  temperature  higher 
than  its  own  the  destruction  of  the  tissues  by  oxydation  is  considerably 
diminished.  Moreover,  experiment  has  shown  that  increased  heat 
impedes  or  destroys  the  electric  currents  in  the  nerves,  whence  it 
may  be  fairly  presumed  that  when  subjected  to  this  influence  they  are 
less  able  to  conduct  impressions  either  to  or  from  the  brain.  These 
two  considerations  may  perhaps  account  for  the  enfeebling  influence 
of  heat  on  the  body. 

27ie  general  warm  hath,  if  not  too  hot,  is  at  first  highly  pleasurable, 
but  if  unduly  indulged  in  throbbing  at  the  heart  and  in  the  large 
vessels  soon  comes  on,  with  beating  in  the  head,  and  a  sense  of 
oppression  and  anxiety.  These  sensations,  however,  when  perspira- 
tion breaks  out,  greatly  diminish  or  altogether  cease ;  but  if  the  bath 
is  continued  too  long  the  foregoing  uncomfortable  sensations  return, 
accompanied  by  great  prostration,  even  to  the  extent  of  fainting  ;  the 
pulse  becomes  greatly  quickened  and  enfeebled,  while  the  temperature 
of  the  body  rises  very  considerably,  and,.,  if  the  heat  of  the  bath  is 
great,  may  even  reach  104°  Fah.,  that  is,  to  a  severe  fever  height. 

Warm  baths  are  employed  in  Bright's  disease  to  increase  the 
perspiration  so  as  to  lessen  the  dropsy,  and  carry  off  from  the  blood 
any  deleterious  matter  retained  in  it  through  the  inaction  of  the 
kidneys. 

We  must  always  bear  in  mind  the  purpose  of  the  hat  bath.  It  is 
too  much  the  practice  to  employ  hot  baths  in  Bright's  disease  before 
the  occurrence  either  of  dropsy  or  uraemia.  As  the  baths  weaken  the 
patient  considerably,  they  increase  ansemia,  and  so  favour  dropsy. 
They  should  only  be  employed  when  dropsy  or  ursemic  symptoms  are 
marked.  Then  no  doubt  they  are  often  very  serviceable  by  removing 
a  large  quantity  of  water  from  the  blood,  and  lessening  the  hydrtemia 
on  which  the  dropsy  depends,  but  whilst  of  undoubted  service,  if  often 
repeated  they  induce  much  weakness.  In  my  experience  baths  are 
greatly  inferior  to  the  plan  of  making  incisions  over  each  external 
raoUeolus,  in  the  way  described  in  the  section  on  acupuncture.  This 
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treatment  reduces  the  dropsy  much  more  speedily,  and  far  more 
certamly.  Moreover,  the  urea  dissolved  in  the  dropsical  effusion  draws 
away  instead  of  being  reabsorbed  into  the  circulation. 

The  hot  bath  is  also  used  in  uraemia  with  the  view  of  eliminating 
the  urea  through  the  skin.  There  can  be  little  doubt  that  this  treat- 
ment is  serviceable  in  removing  many  of  the  cerebral  manifestations 
of  uraemia ;  but  it  is  very  questionable  whether  the  baths  so  act  by 
eliminating  urea.  It  is  at  best  doubtful  whether  the  uremic  symptoms 
depend  on  the  retention  of  urea  in  the  blood;  moreover,  it  is  uncertain 
to  what  extent,  if  any,  the  bath  can  eliminate  nitrogeneous  products 
through  the  skin.  It  is  certain  that  in  health  very  little,  if  any,  urea 
escapes  by  the  skin,  though  it  is  probable  that  in  some  cases  of  Bright's 
disease  urea  is  actually  separated  with  the  perspiration.  Bartels 
records  cases  where  crystals  of  urea  covered  the  face,  and  by  their 
accumulation  on  the  beard  gave  to  it  a  frosted  appearance. 

The  general  w^arm  bath  is  of  signal  service  either  in  simple  or  inflam- 
matory fever  of  children.  If  a  child  is  not  very  weak,  a  bath  night  and 
morning,  for  a  time  varying  from  five  to  ten  minutes,  soothes  and  quiets, 
and  often  brings  on  refreshing  sleep.  In  the  febrile  diseases  of  grown- 
up people  it  is  generally  drfhcult  to  employ  the  general  warm  bath,  but, 
in  its  stead,  sponging  with  hot  water  often  induces  perspiration,  calming 
at  the  same  time  the  restlessness  of  the  patient,  and  favouring  sleep. 
The  same  means  will  soothe  the  restlessness  of  convalescence  and 
induce  sleep. 

The  warm  bath  mitigates  or  removes  the  pain  of  colic,  renal,  biliary, 
or  otherwise.  Whether  its  effects  in  relaxing  spasm  are  induced 
through  its  soothing  influence  on  the  skin,  or  from  weakness  caused 
by  the  bath,  is  difficult  to  say ;  the  bath  certainly  seems  to  ease  the 
pain  before  any  noticeable  weakness  is  produced.  In  skin  diseases  of 
various  kinds  the  general  warm  bath  is  invaluable.  In  psoriasis,  eczema, 
icthyosis,  urticaria,  lichen,  prurigo,  and  scabies,  it  may  generally  be 
employed  with  benefit.  It  is  especially  useful  in  the  acute  stage  of  eczema 
and  psoriasis.  Rain  or  boiled  water  should  be  used ;  but  if  these  are 
not  available,  the  water  should  be  made  more  soothing  by  the  addition 
of  small  pieces  of  common  washing  soda,  gelatin,  bran,  or  potato-starch. 
These  baths  allay  inflammation  and  itching.  The  body  must  be  dabbed 
dry  with  soft  towels.  If  there  is  much  itching,  flannel  should  not  be 
worn,  and  scratching  should  be  prohibited. 

It  has  been  recommended  to  keep  quiet  a  patient  with  severe  burns 
immersed  for  days  in  the  warm  bath  ;  this  treatment  is  said  to  ease  pam, 
diminish  suppuration,  promote  the  healing  process,  and  to  lessen  the 
contraction  of  the  cicatrix. 

Langenbeck  asserts,  that  continuous  immersion  of  the  stump  m  wann 
water  after  an  amputation  will  avert  pyaemia. 
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As  a  means  of  obviating  the  various  symptoms  occurring  at  the 
change  of  Hfe,  Dr.  Tilt  recommends  the  general  warm  bath  of  90* 
to  95°  Fah.  for  an  hour  once  a  week,  so  as  to  promote  free  perspira- 
tion. 

The  local  warm  bath  is  used  for  a  variety  of  purposes.  It  is  hardly 
necessary  to  refer  to  the  common  household  practice  of  putting  the  feet 
into  hot  water  just  before  going  to  bed,  to  induce  general  perspiration, 
and  so  reheve  catarrh.  The  hot  foot-bath,  or  the  sitz-bath,  is  of  great 
service  when  the  menstrual  flow  is  either  deficient  or  absent.  To  this 
bath  mustard  may  be  added  with  advantage  ;  but,  as  the  late  Dr.  Graves 
insisted,  this  stimulating  bath  should  be  used  only  at  the  menstrual 
period.  Employed  nightly,  or  night  and  morning,  for  six  days,  com- 
mencing one  or  two  days  before  the  period  begins,  this  mustard  bath 
is  a  very  useful  auxiliary  to  other  treatment,  and  often  succeeds  in 
establishing  menstruation.  This  sitz-bath  is  often  effectual  when,  through 
exposure  to  cold,  or  from  other  circumstance,  the  menstrual  flow  is 
suddenly  stopped,  to  the  patient's  gi-eat  annoyance  and  suflering. 

Dr.  Druitt  points  out  that  sponging  the  body  with  very  hot  water  will 
for  some  hours  diminish  the  excessive  perspiration  of  phthisis. 

Hot  water  to  the  legs  and  feet  sometimes  removes  headache,  and 
according  to  Dr.  Graves  relieves  distressing  palpitation. 

Sponging  the  face,  temples,  and  neck  with  water,  as  hot  as  can  be 
borne,  often  relieves  the  headache  of  influenza,  catarrh,  and  other 
diseases. 

The  hot-air  bath  very  generally  succeeds  in  promoting  free  perspira- 
tion. If  it  is  difficult  thus  to  establish  a  free  flow  of  perspiration,  the 
hot-air  bath  may  be  preceded  by  the  general  warm  bath. 

Vapour-baths  are  used  for  the  same  purpose,  and  are  less  depressing 
than  the  general  warm  bath.  They  produce  much  less  elevation  of  the 
temperature  of  the  body,  a  circumstance  which  probably  explains  their 
difference  in  this  respect. 
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The  forcible  impact  of  water  upon  the  body,  and  the  impression  it 
makes  on  the  nerves,  or,  to  use  the  general  expression,  the  shock  it 
produces,  is  sometimes  very  great,  sufficient  sometimes,  even  with 
strong  and  healthy  persons,  to  produce  considerable  depression  and 
languor,  lasting  hours  and  occasionally  days. 

The  shower-bath  is  a  remedy  not  much  used,  patients,  ordinarily, 
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manifesting  great  repugnance  to  it.  The  sponge-bath,  or  the  local 
douche,  may  usefully  supply  its  place. 

In  the  sponge-bath  we  have  all  the  conditions  of  the  common  bath. 
Both  are  cleansing,  bracing,  invigorating;  and  the  action  of  each  is 
identical. 

The  sponge-bath  is  often  employed  not  merely  for  its  tonic  effects, 
but  on  account  of  the  shock  it  causes  to  the  nervous  system. 

In  the  treatment  of  laryngismus  stridulus,  cold  sponging  is  more 
successful  than  anything  else.  The  practice  of  confining  little  children 
thus  affected  in  a  warm  close  room,  sousing  them  in  warm  baths  several 
times  a  day,  is  positively  injurious,  and  inevitably  aggravates  the 
severity  and  frequency  of  the  crowing  breathing.  Cold  sponging  twice 
or  thrice  daily,  according  to  the  severity  of  the  case,  will  scarcely  ever 
fail  at  once  to  modify  the  disease,  however  severe  the  attack.  So 
prompt  is  the  relief  of  cold  sponging  that  a  child  subject  to  hourly 
attacks  during  the  day,  and  to  ceaseless  attacks  at  night,  is  frequently 
instantaneously  delivered  from  them.  At  all  events  a  decided  improve- 
ment always  occurs,  and  the  intervals  between  the  attacks  are  much 
prolonged ;  it  rarely  happens  that  the  strident  crowing  resists  this  treat- 
ment more  than  two  or  three  days.  The  mother  should  be  directed 
to  keep  the  child  out  of  doors  the  greater  part  of  the  day,  no  matter 
how  cold  the  weather — indeed  the  colder  the  better.  Laryngismus 
seldom  attacks  children  more  than  a  year  old.  At  so  tender  an  age  it 
might  be  feared  that  they  would  run  great  danger  of  catching  cold  from 
the  sponging  treatment ;  but  no  such  fears  need  be  entertained.  With 
the  necessary  precautions,  even  the  youngest  child  may  be  sponged 
with  perfect  safety  several  times  a  day.  Nor  does  a  child  catch  cold 
even  in  the  coldest  weather  when  carried  out  of  doors ;  but  one  prone 
to  bronchitis  had  better  be  kept  indoors  when  the  weather  is  very 
severe,  and  should  undergo  the  cold-water  sponging  only.  After  a  very 
extensive  experience  of  this  treatment  I  have  rarely  found  that  children 
suffering  from  laryngismus  catch  cold,  and  in  such  exceptional  cases 
the  catarrhal  symptoms  have  been  insignificant.  This  treatment 
frequently  saves  life,  and  averts  not  only  the  crowing  breathing  but 
dangerous  symptoms,  such  as  partial  convulsions  in  the  form  of  carpo- 
pedal  contractions  and  squinting,  for  laryngismus,  when  fatal,  generally 
destroys  by  exciting  an  attack  of  general  convulsions.  Laryngismus 
stridulus  is  sometimes  accompanied,  and  is  indeed  apparently  in- 
duced, by  laryngitis,  indicated  by  the  peculiar  hoarse  voice,  In  such 
cases  cold  sponging  must  be  cautiously  used,  for  it  often,  though  by  no 
means  invariably,  increases  the  laryngitis,  and  therefore  the  laryngismus. 
Among  the  poorer  classes,  at  certain  seasons  of  the  year,  laryngismus  is 
one  of  the  most  common  causes  of  convulsions,  which  tend  so  often 
to  a  fatal  issue. 
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The  surest  and  speediest  way  of  arresting  a  paroxysm  of  crowing 
breathing  is  to  dash  cold  water  over  the  child.  At  the  onset  of  a 
paroxysm  cold  water  should  be  dashed  on  the  child's  face ;  and  if  this 
does  not  at  once  arrest  the  attack,  water  should  be  applied  to  the 
whole  body.  Lar3Tigismus  fortunately  prevails  in  the  early  spring, 
when  the  cold  weather  itself  is  a  ready  source  of  cure.  Since  by  this 
treatment  laryngismus  is  usually  cured  at  once,  or  rarely  lasts  more  than 
a  few  days,  it  is  obvious  that  cold  M^ater  does  not  act  as  a  mere  tonic, 
although  in  this  respect  it  is  very  useful,  because  laryngismus  generally 
attacks  weakly,  sickly,  and  rickety  children. 

Any  irritation  aggravates  laryngismus,  and  impedes  its  cure.  Hence, 
if  the  relief  from  cold  sponging  is  less  marked  than  might  be  expected, 
some  other  source  of  irritation  should  be  sought  for  and  removed.  The 
gums,  if  swollen,  red  and  hot,  must  be  freely  lanced  and  the  cuts  main- 
tained open,  for  if  they  close  the  irritation  recurs  ;  thus  it  is  necessary 
to  lance  the  gums  every  few  days.  Worms  must  be  removed,  and  the 
faulty  state  of  mucous  membrane  favouring  their  production  treated. 
At  the  cutting  of  each  tooth,  laryngismus  is  apt  to  recur,  in  spite  of 
cold  sponging,  but  the  relapse  is  seldom  severe.  When  the  tension 
of  the  gums  is  removed,  and  the  tooth  set  free,  the  fit  ceases.  Irregu- 
larities of  the  bowels,  diarrhoea,  constipation,  flatulence,  &c.,  tend  to 
increase  the  frequency  of  crowing,  and  to  render  the  case  less  amen- 
able to  cold  sponging. 

It  may  here  be  useful  to  advert  to  a  condition,  not  uncommon  in 
infants.  An  infant  in  poor  health  frequently  wakes  up  at  night  from 
"  a  catch  in  the  breath."  From  some  unexplained  reason,  it  cannot  for 
a  time  get  its  breath,  and  wakes  up  with  a  loud  snore.  This  condition 
is  altogether  different  from  that  of  laryngismus  stridulus,  and  the  fault 
appears  to  lie  in  the  soft  palate,  not  in  the  larynx ;  moreover  it  is  not 
due  to  enlarged  tonsils,  as  this  "  catch  in  the  breath  "  occurs  in  chil- 
dren of  tender  age,  long  before  the  morbid  condition  of  the  tonsils 
takes  place.  Cold  sponging,  night  and  morning,  will  improve  or  even 
cure  this  curious  complaint. 

Cold  sponging,  several  times  a  day,  holds  also  deservedly  a  very 
high  place  in  the  treatment  of  chorea.  It  is  at  present  impossible  to 
decide  whether  its  efficacy  is  due  solely  to  its  tonic  properties,  or 
whether  the  shock  plays  any  part  in  promoting  the  cure.  Of  the  value 
of  this  treatment  there  is  no  question,  yet  circumspection  must  be 
exercised,  or  the  patient  may  be  made  worse.  It  must  be  avoided  if 
there  _  is  any  rheumatism,  which  is  generally  made  worse  by  cold 
spongmg,  thus  inducing  an  increase  of  choreac  movements.  If  there 
IS  no  fever,  and  no  pain  in  any  of  the  joints,  then  cold  sponging  may 
be  reasonably  expected  to  yield  most  satisfactory  results. 

In  the  treatment  of  rickets,  cold  sponging,  by  virtue  of  its  tonic 
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properties,  holds  a  very  high  place.  Here,  again,  care  must  be  ob- 
served, or  much  harm  may  be  done.  We  must  remember  that  a  rickety 
child  is  often  not  only  very  weak,  but,  on  account  of  its  tender  years, 
very  impressionable,  and  for  these  reasons  it  is  important  to  adapt  the 
application  of  the  cold  sponging  to  the  patient's  condition.  If  the 
child  is  old  enough  to  stand,  he  should  be  placed  up  to  the  ankles  in 
warm  water,  before  a  good  fire,  and  then,  except  the  head  and  face, 
be  sponged  all  over  with  cold  water  from  two  to  five  minutes ;  he 
should  then  be  carefully  wiped  dry,  and  well  rubbed  with  a  soft  towel. 
If  weakly,  the  child  may  be  replaced  for  a  short  time  in  a  warm  bed, 
to  encourage  reaction.  The  sponging  should  be  administered  as  soon 
as  the  child  leaves  his  bed ;  but  if  very  weak  or  unaccustomed  to 
sponging,  it  is  advisable  to  give  a  light  and  early  breakfast  about  an 
hour  beforehand.  There  is  another  excellent  method  of  administer- 
ing cold  sponging  to  weak  persons  or  to  timid  children,  and  therefore 
a  plan  to  be  adopted  when  this  agent  is  used  in  the  treatment  of 
chorea.  The  water,  at  first  tepid,  should  be  gradually  reduced  in 
temperature  by  drawing  off  the  warm  water  and  substituting  cold.  The 
shock  is  thus  avoided,  whilst  the  tonic  virtue  of  the  bath  is  obtained. 
This  latter  method  succeeds  admirably  with  timid  children,  who,  often 
much  frightened  by  the  bathing,  sometimes  scream  so  violently  as  to 
lead  their  friends  to  fear  an  attack  of  convulsions. 

Cold  sponging  is  very  invigorating  for  adults  in  impaired  health  ; 
it  is  useful  also  in  anaemia,  leucorrhoea,  amenoiThosa,  spermatorrhoea, 
and  in  that  low  nervous  state  induced  by  working  in  hot,  close,  ill- 
ventilated  rooms. 

In  cold  weather,  the  water  at  first  should  be  made  a  little  warm, 
afterwards  the  temperature  should  be  daily  lowered.  The  depressing 
effects  on  the  weak  may  generally  be  prevented  by  a  little  light  food 
taken  about  an  hour  before  the  bath,  and  after  its  completion  by  a 
return  to  bed  for  half  an  hour  to  restore  warmth  to  the  skin  and  ex- 
tremities. 

Afz(swn  and  the  Douche.— Qo\A  water  thus  applied  impinges  on  the 
body  with  considerable  force,  and  the  resulting  nervous  impression  is 
correspondingly  considerable.  Water  is  directed  against  the  body  in  a 
full  stream,  and  is  applied  sometimes  to  every  part  of  the  surface  in 
succession.  The  depression  it  produces  is  too  great  to  admit  of  its 
frequent  employment.  It  is  generally  modified,  and  the  cold  effusion 
used  in  its  place,  cold  water  is  dashed  in  pailfuls  over  the  surface  of  the 
body.  Affusion  is  recommended  in  sunstroke  when  a  patient  is  struck 
down  and  rendered  unconscious.  Many  years  ago  cold  affusion  was 
employed  in  the  treatment  of  the  acute  specific  fevers,  and  was 
especially  recommended  in  scarlet  fever,— a  well-tried  mode  of  treat- 
ment coming  down  to  us  sanctioned  by  the  authority  of  many  of  the 
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ablest  physicians  of  the  past  generation.  Yet  in  the  present  day  the 
reaction  against  all  energetic  treatment  is  so  great  that  this  means  is 
now  very  rarely  adopted.  Fears  are  expressed  lest  serious  consequences 
should  ensue ;  but  if  the  affusion  is  employed  at  the  right  period,  no 
apprehensions  need  be  entertained,  as  the  experience  of  Currie  and 
Jackson  abundantly  testify.  It  should  be  employed  during  the  early 
days  of  the  fever,  when  the  skin  is  hot  and  the  rash  bright  red. 

Currie  and  Jackson  recommended  that  the  patient  should  be  stripped, 
and  that  four  or  five  gallons  of  very  cold  water  should  be  dashed  over 
him,  a  process  to  be  repeated  again  and  again  when  the  heat  of  the 
surface  returned.  This  treatment  diminishes  the  fever,  and  sometimes, 
it  is  stated,  even  extinguishes  it.    (See  page  49.) 

Though  a  pure  digression,  I  avail  myself  of  the  opportunity  to  draw  attention  to 
the  uncertainty  as  to  the  time  of  the  appearance  of  the  rash  of  measles.  It  is  com- 
monly said  that  the  rash  appears  on  the  fourth  day,  and  in  the  main  this  holds  good. 
But  to  this  statement  there  are  very  many  exceptions,  whilst  scarlet  fever  rash  either 
anticipates  its  proper  time  or  appears  punctually  on  the  second  day ;  whilst  that  of 
small-pox  appears  on  the  third  ;  and  that  of  typhus  on  the  fifth  day  :  the  rash  of 
measles  is  very  uncertain,  appearing  sometimes  on  the  first,  second,  third,  or  fourth 
day  or  even  later.  I  had  lately  abundant  opportunity  of  testing  the  earliest  appear- 
ance of  the  rash  in  an  epidemic  of  measles,  at  a  large  public  school  for  boys  under 
twelve.  In  every  case  during  this  epidemic  the  rash  appeared  on  the  first  day,  the 
cases  being  severe,  though  of  short  duration,  the  temperature  rising  to  103°  and  often 
to  104°  Fah.  In  some  instances  indeed  the  rash  preceded  the  fever  ;  thus  several  of 
the  boys  feeling  poorly,  their  temperature  was  carefully  taken  night  and  morning 
under  the  tongue,  and  in  several  cases  the  rash  appeared  in  the  morning  about  the 
face  and  collar  bones,  whilst  the  temperature  remained  normal  and  did  not  rise  till 
the  evening,  when  it  ran  up  to  101°,  103°,  and  even  higher. 

The  opportunity  of  ascertaining  the  incubation  period  of  acute  specific  disease 
being  somewhat  infrequent,  I  am  induced  to  publish  the  following  notes  of  several 
cases  of  measles  : — 

Miss  D.  joined  her  family  at  Ramsgate  on  April  17th  ;  on  the  evening  of  the  iSth 
she  felt  poorly,  and  on  the  19th  a  well-marked  measle  rash  appeared.  Her  brothers 
and  sisters  who  did  not  see  her  on  the  19th  were  immediately  sent  to  their  London 
home.  A  brother  returned  to  school  on  May  3rd,  and  remained  quite  well  till  at 
I  P.M.  on  May  the  6th  a  suspicious  rash  was  noticed,  though  he  did  not  feel  at 
all  ill.  He  was  at  once  sent  to  the  Sanitbrium,  a  mile  distant  from  the  school.  In 
the  evening  a  well-marked  measle  rash  appeared  on  the  face  and  body,  the  tem- 
perature being  103°. 

April  i8th  to  May  6th  inclusive — 19  days. 

Miss  M.,  her  sister,  felt  poorly  May  4th.    Rash  appeared  May  5th— 17  days. 

Miss  Mary,  another  sister,  felt  poorly  May  9th.  Rash  appeared  loth  June.  April 
1 8th  to  May  9th  inclusive — 22  days. 

At  the  same  school  Mr.  M.  felt  poorly  May  20th,  and  rash  appeared  21st,  the  tem- 
perature being  104-5°.  6th  to  20th  inclusive— 15  days. 

I  give  the  notes  of  another  case.  Ernest  R.,  ten  years  old,  on  October  24th 
visited  his  cousin  and  was  with  him  half  an  hour.  The  cousin  had  a  bad  cold  but 
next  day  the  rash  of  measles  appeared.  Ernest  R.  went  to  school  and  continued 
well  till  November  3rd,  that  is  11  days  from  the  lime  of  his  exposure  to  infection 
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(including  the  24th  and  3rd).  He  was  not  very  ill  on  the  3rd,  and  ate  his  dinner  as 
usual ;  next  day,  the  4th,  the  rash  of  measles  appeared.  When  a  month  old  measles 
prevailed  in  the  house,  and  he  was  attacked  with  an  illness  declared  by  Dr.  West  to 
be  measles. 

This  case  shows  that  the  period  of  incubation  may  last  only  1 1  days,  and  that  the 
pre-eniptive  period  is  contagious.  It  is  interesting  as  the  boy  had  two  attacks,  the 
first  occurring  when  he  was  only  a  month  old. 

The  following  case  will  assist  towards  ascertaining  the  incubation  period  of  chicken- 
pox  : — 

Mrs.  M.  went  on  January  7th  with  her  children  to  stay  with  a  friend  in  the  country. 
The  friend's  children  became  poorly  on  the  7th,  and  the  rash  of  chicken-pox  appeared 
on  the  9th.  Mrs.  M.  immediately  left  with  her  children ;  but,  nevertheless,  one  of 
her  children  became  ill  on  January  24th,  and  chicken-pox  rash  appeared  on  that  day. 

Another  child  became  ill  on  January  26th,  on  which  day  a  copious  crop  of  chicken- 
pox  rash  appeared.  Here  the  incubation  period  must  have  been  from  16  to  18, 
and  18  to  20  days  respectively. 

I  will  digress  still  further  from  the  text,  and  introduce  here  some  short  notes  of 
rather  singular  cases  of  mumps.  A  boy  had  mumps  in  one  parotid  only.  When  quite 
recovered  he  went  home  from  school  to  regain  his  lost  strength ;  he  remained  there  quite 
well  ten  days,  and  returned  to  school  in  perfect  health,  but  next  day  mumps  attacked 
the  other  parotid  and  ran  its  usual  though  mild  course.  Two  other  cases  occurred  in 
the  same  school,  in  whom  the  disease  subsided  after  one  parotid  only  had  been  attacked. 
The  boys  remained  quite  well  for  a  week,  and  then  the  other  parotid  gland  became 
affected,  and  the  disease  again  ran  its  usual  course. 


The  douche  and  affusion  are  generally  employed  for  their  local 
effects.  They  are  of  the  greatest  service  to  rouse  a  patient  from  the 
stupor  of  drunkenness,  or  from  that  of  opium  poisoning;  when  a 
certain  stage  of  the  poisoning  has  been  reached  no  other  treatment  is 
so  efficacious.  Excessive  tippling  or  an  over-dose  of  opium  induces 
stupor  more  or  less  profound,  when  the  movements  of  respiration,  at 
first  languidly  performed,  soon  stop,  and  death  by  asphyxia  results.  At 
this  most  critical  stage,  cold  affusion,  or  the  cold  douche,  applied  freely 
to  the  head,  is  generally  sufficient  to  remove  the  conditions  within  the 
skull  on  which  the  stupor  depends.  Consciousness  is  restored,  the 
breathing  simultaneously  again  becomes  natural,  and  for  a  time,  at  least, 
the  fear  of  a  speedily  fatal  termination  is  set  at  rest.  The  water  should 
be  poured  on  the  head  from  a  good  height,  so  as  to  secm-e  as  great 
a  shock  as  possible.  The  vigour  of  the  application  must  be  regulated 
by  the  pulse  and  general  state  of  the  patient.  The  breathmg  becomes 
deeper  and  more  frequent,  the  Uvid,  bloated  aspect  of  the  face  soon 
disappears,  while  the  pulse  grows  in  strength.  It  often  happens  that 
relapses  occur,  when  the  affusion  must  be  again  and  agaui  employed, 
so  as  to  sustain  Hfe  long  enough  to  admit  of  the  elimmation  of  the 
poison.  If  promptly  and  efficiently  applied,  life  may  be  saved  even  m 
the  most  unpromising  cases.  It  is  all-important  to  ply  the  water  abun- 
dantly for  some  time,  and  from  a  good  height.  Some  tune  may  elapse 
before  any  good  effects  become  visible,  but  if  the  pulse  and  breathing 
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improve,  or  become  no  worse  than  before  the  douche  was  tried,  its 
application  should  be  continued,  and  perseverance  will  often  be 
rewarded  by  success. 

Many  cases  of  furious  maniacal  delirium  may  be  quieted  by  the  cold 
douche.  It  must  be  borne  in  mind  that  the  douche  is  a  powerful 
remedy,  which  makes  it  necessary  to  carefully  watch  its  effect  on  the 
patient's  strength.  To  obviate  excessive  depression,  it  is  an  excellent 
method  to  place  the  patient  in  a  warm  bath,  and  to  apply  cold  to  the 
head  in  the  manner  just  described. 

Severe  pain  in  the  head,  met  with  in  acute  specific  fevers,  or  resulting 
from  gastric  disturbance,  may  be  relieved  very  gi-atefully  and  effectually 
in  the  way  recommended  by  Dr.  Hughes  Bennett :  "  A  washhand-basin 
should  be  placed  under  the  ear,  and  the  head  allowed  to  fall  over  the 
vessel,  by  bending  the  neck  over  the  edge ;  then  a  stream  of  cold  Avater 
should  be  poured  from  an  ewer  gently  over  the  forehead,  and  so  directed 
that  it  may  be  collected  in  the  basin.  It  should  be  continued  as  long 
as  agreeable,  and  be  repeated  frequently.  The  hair,  if  long,  should  be 
allowed  to  fall  into  the  cold  water,  and  to  draw  it  up  by  capillary 
attraction."  The  ice-bag  may  be  conveniently  substituted  for  this 
application.  Dr.  Hughes  Bennett  agrees  with  Graves,  that  in  some 
cases  very  hot  water  acts  more  successfully  than  cold. 

The  cold  douche  is  also  an  excellent  local  tonic  to  individual  parts 
of  the  body.  It  may  be  employed  to  remove  that  stiffness  in  joints 
remaining  after  slight  injuries,  or  resulting  from  rheumatism  or  gout, 
and  salt  may  advantageously  be  added  to  the  water.  The  force  of  the 
douche's  impact  on  the  affected  part,  with  the  duration  of  its  appli- 
cation, must  be  regulated  by  the  condition  of  the  tissues.  If  very 
weak,  it  is  better  at  first  to  play  the  water  in  the  neighbourhood  of  the 
injured  or  weakened  joint.  Much  good  may  be  effected  in  sperma- 
torrhcea  by  the  free  application  of  cold  water  to  the  perinfeum  and 
buttocks  several  times  a  day,  and  by  the  suspension  of  the  testicles  in 
cold  water  for  a  few  minutes  night  and  morning.  The  same  treatment 
is  useful  in  varicocele.  Dr.  Fuller  recommends  the  cold  douche  to  be 
played  for  one  or  two  minutes  upon  joints  affected  with  rheumatic 
arthritis;  or  the  water  may  be  slightly  warmed  in  winter,  and  then  the 
parts  rubbed  till  they  are  warm  and  dry. 

Vaginal  injections  of  cold  water,  about  60°,  night  and  morning,  are 
sometimes  useful  to  prevent  the  recun-ence  of  leucorrhoea  after  it'  has 
been  checked  by  appropriate  treatment ;  though  it  must  be  borne  in 
mmd  that  some  women  are  intolerant  of  cold  vaginal  injections  A 
cold-water  injection  of  about  half  a  pint  every  morning  before  going 
to  stool  relieves  or  cures  piles  in  many  cases,  and  is  always  a  useful 
addition  to_  other  treatment.  Many  persons,  especially  women,  are 
troubled  with  cold  feet,  particularly  at  night,  so  cold,  indeed,  as  to 
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effectually  prevent  sleep  for  hours.  This  condition,  which  may  rank  as 
a  distinct  ailment,  is  best  treated  by  immersing  the  feet  nightly  for  a 
few  minutes  in  cold  water,  rubbing  them,  whilst  in  the  foot-bath 
diligently  until  they  become  warm  and  glowing,  and  then,  after 
thorough  drying,  clothing  them  in  thick  overlarge  woollen  or  "  fleecy 
hosiery"  socks. 


THE  TURKISH  BATH. 


This  bracing  and  depurating  bath  com.bines  many  of  the  properties  of 
the  hot  and  cold  bath.  The  body,  subjected  to  great  heat,  is  made  to 
perspire  copiously.  If  the  bath  ended  here,  more  or  less  weakness 
would  ensue ;  but  at  this  stage  the  free  application  of  cold  water 
stimulates  and  braces  the  body,  and  produces  the  tonic  effects  of  the 
cold  bath.  At  each  stage  of  the  process,  the  Turkish  bath  cleanses 
the  system;  the  perspiration  carrying  off,  and  the  cold  consuming^ 
by  increased  oxydation,  many  effete  and  noxious  substances  in  the 
blood. 

The  baths,  says  Dr.  Goolden,  are  useful  in  gout,  rheumatism,  sciatica, 
Bright's  disease,  eczema,  and  psoriasis  ;  they  benefit  bronchitis,  the 
cough  of  phthisis,  the  aching  of  muscles  from  unusual  exertion,  pains 
in  the  seat  of  old  wounds,  colds  in  the  head,  quinsies,  and  common 
winter  coughs. 

It  is  not  amiss  here  to  caution  persons  prone  to  colds,  that  the  habit 
of  over-clothing  increases  this  liability.  This  cold-catching  tendency 
may  be  obviated  by  using  a  moderate  amount  of  clothing,  taking  a  cold 
sponge-bath  every  morning,  an  occasional  wet-sheet  packing,  or  the 
Turkish  bath  once  or  twice  a  week. 

On  catching  cold,  a  patient  with  lungs  previously  healthy  becomes 
troubled  for  some  time  with  chronic  catarrh,  accompanied  by  consider- 
able expectoration  and  some  shortness  and  oppression  of  breathing. 
In  such  a  case  the  Turkish  bath  generally  affords  prompt  and  great 
relief,  checking  the  expectoration  and  easing  the  breathing.  In 
bronchial  asthma  and  emphysematous  asthma,  a  course  of  Turkish 
baths,  say  one  every  second  or  third  day,  is  very  useful;  this  subdues 
chronic  bronchitis  and  renders  the  patient  less  liable  to  catch  cold.  A 
lar-e  chamois  leather  waistcoat  reaching  low  down  the  body  and  arms, 
and  worn  over  the  flannel,  affords  great  rehef  in  bronchial  asthma  and 
emphysematous  bronchitis.  This  jacket  is  extremely  warm  and  protects 
the  chest  against  the  vicissitudes  of  weather.  It  is  a  nasty  practice  to 
wear  it  next  the  skin. 
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At  the  commencement  of  a  feverish  cold,  a  Turkish  bath  will  cut 
the  attack  short,  remove  the  aching  pains,  and  relieve  or  cure  the 
hoarseness  at  once.  The  bath  will  still  prove  very  useful  for  a  cold  of 
several  days'  standing,  though  its  good  effects  are  less  striking.  The 
Turkish  bath  will  relieve  or  carry  off  the  remains  of  a  general  severe 
cold,  as  hoarseness,  cough  with  expectoration,  and  lassitude.  Whilst 
in  the  hot  chamber  the  voice  generally  becomes  quite  clear  and  natural, 
though  the  hoarseness  may  afterwards  return  in  a  slight  degree ;  but  it 
usually  continues  to  improve,  becoming  natural  in  a  day  or  two,  a 
repetition  of  the  bath  aiding  complete  recovery.  In  more  obstinate 
cases  several  baths  may  be  required.  Great  improvement  of  the 
voice  in  the  hot  chamber  may  be  taken  as  proof  that  the  bath  will 
benefit,  even  though,  after  the  bath,  the  hoarseness  returns  to  a  great 
extent. 

The  Turkish  bath  is  serviceable  to  persons  who  after  dining  out,  not 
wisely  but  too  well,  suffer  next  day  from  malaise  and  slight  indigestion. 
A  course  of  Turkish  baths  is  very  beneficial  to  town-dwellers  leadino-  a 
sedentary  life,  who,  especially  if  they  live  freely,  are  apt  to  become 
stout  with  soft  and  flabby  tissues,  are  easily  tired,  suffer  from  lack  of 
energy  and  some  mental  depression.  Under  the  influence  of  the  bath 
their  muscles  become  firmer,  the  fatness  decreases,  and  they  acquire 
more  spirit  and  energy. 

A  course  of  Turkish  baths  is  useful  to  patients  whose  health  has 
broken  down  by  residence  in  a  tropical  climate,  who  suff-er  from  general 
debihty,  enfeeblement  of  mind,  dull  aching  pains  in  the  head  and 
broken  sleep.  I  have  heard  the  Turkish  bath,  even  its  daily  use  re- 
commended highly  for  convalescents  from  acute  diseases,  to  promote 
assimilation,  digestion,  and  appetite.  Patients  suff-ering  from  jaundice 
acquired  in  a  tropical  climate,  or  from  malaria,  have  often  testified  to 
the  beneficial  efl-ects  of  Turkish  baths  ;  but  it  is  necessary,  as  indeed  it 
IS  with  all  persons  with  shattered  health,  to  caution  them  against  the  too 
vigorous  and  unrestrained  use  of  the  bath.  The  patient  should  leave 
the  hot  chamber  as  soon  as  free  perspiration  occurs,  and  should  not 
plunge  into  the  cold  bath,  but  take  a  douche  with  slightly  tepid  water 
especially  in  cold  weather.  ^  ^ 

Many  dread  the  Turkish  bath  lest  they  should  catch  a  cold,  and  one 
often  hears  complaints  of  a  cold  coming  on  after  a  bath.    So  far  from 
ending  to  give  cold  these  baths,  as  we  have  said,  obviate  the  tendenTy 
0  catarrh  and  fortify  delicate  persons  with  a  cold-catching  t^dtcv 

the  bather  leaving  the  bath-house  too  soon   nerhan.  in  in  i  ^ 
wea.,..  >vM,.  his  sMn  is  s.iU  perspiring  f„e„: 

Again,  it  is  not  unusual  to  hear  complaints  that  the  bath  has  induced 
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considerable  depression,  or  even  exhaustion,  lasting  perhaps  several 
days  ;  but  here  again  the  fault  rests  with  the  bather.    The  bath  must 
be  adapted  to  the  strength  of  the  patient,  and  it  is  always  prudent  to 
take  the  first  bath  circumspectly,  the  bather  not  staying  too  long  in  the 
hot  chamber,  and  undergoing  the  bracing  application  only  a  few  seconds, 
with  water  not  very  cold.    It  is  difficult  to  point  out  the  precise  time  a 
bather  ought  to  remain  in  the  hot  chamber.    If  deHcate,  and  it  is  his 
first  bath,  he  should  not  enter  a  chamber  hotter  than  130°  to  140°  Fah., 
and  should  stay  there  only  twenty  minutes  or  half  an  hour,  or  less, 
should  he  feel  faint  or  tired.    The  patient's  sensations  are  the  best 
guide ;  sometimes  especially  if  suffering  from  pain,  the  bath  soothes  and 
eases,  and  then  he  can  remain  in  the  hot  chamber  an  hour,  the  first 
bath  ;  but,  I  repeat,  he  should  at  once  leave  when  he  feels  faint  or  tired. 
At  first,  the  patient,  not  seldom,  on  commencing  the  bath,  fails  to  per- 
spire ;  in  this  case,  he  should  be  removed  from  the  chamber  in  ten 
minutes,  have  warm  water  poured  over  him,  and  be  well  shampooed, 
and,  unless  he  is  tired  or  faint,  should  then  return  to  the  hot  chamber. 
It  is  a  rule  in  these  establishments  to  advise  even  an  old  bather  not  to 
enter  the  hotter  chamber  of  180°  to  220°  Fah.,  till  the  skin  has  become 
moist  with  perspiration ;  though  many  disregard  this  injunction  with 
apparent  impunity.    Even  if  the  first  bath  causes  some  depression,  this 
need  not  happen  afterwards,  partly  because  the  bather  will  have  become 
accustomed  to  the  process,  and  partly  because  he  will  know  how  to 
adapt  it  to  his  strength.    Yet  it  must  be  admitted  that  some  persons, 
even  with  every  precaution,  cannot  take  a  Turkish  bath  without  ex- 
periencing much  depression. 

Acute  rheumatism  and  acute  gout  have  been  treated  with  these  baths  ; 
but,  as  in  most  instances,  the  severity  of  the  pain  renders  it  impractic- 
able to  take  patients  thus  affected  to  a  Turkish  bath,  a  modified  substi- 
tute for  it,  shortly  to  be  described,  may  be  taken  at  home.  The  acute 
pain  of  gout,  it  is  said,  disappears  in  the  hot  chamber,  to  return  soon 
afterwards  in  a  diminished  degree. 

The  Turkish  bath  is  particularly  valuable  in  subacute  and  chronic 
gout  but  as  might  be  expected,  it  is  not  in  all  cases  equally  serviceable. 
In  long-standing  cases,  in  which  the  attacks  have  occurred  so  frequently 
as  to  distort  the  joints  by  deposits,  and  patients  are  perhaps  liable  to 
repeated  relapses,  and  are  scarcely  ever  free  from  pain,  the  efficacy  of 
the  bath,  though  striking,  is  less  apparent  than  in  milder  and  more 
tractable  forms;  yet  even  in  these  severe  cases,  the  bath  affords  con- 
siderable relief,  by  diminishing  the  frequency  and  seventy  of  the  relapses^ 
and  by  removing  the  pervading  sensation  of  invalidism.  The  Turkish 
bath  is  perhaps  more  efficacious  than  other  remedies  m  a  case  of  the 
follovvingkind  :-A  patient  inclined  to  stoutness,  complains  of  shght 
andTgitive  pains;  the  joints,  but  little  swollen,  are  merely  stiff  and  a 
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little  red  and  hot.  The  gout  affects  many  parts,  often  in  succession— 
the  joints,  the  head,  the  back,  and  perhaps  some  of  the  internal  organs, 
as  the  bladder,  &c.  During  an  attack  the  patient  complains  of  malaise, 
and  his  complexion  often  becomes  dullish.  The  tissues  are  often  soft 
and  flabby,  and  in  spite  of  judicious  diet  and  abundant  exercise,  the 
patient  may  be  seldom  free  from  some  evidence  of  gout,  sufficient  to 
annoy  but  not  to  disable  him  for  work.  After  one  or  two  baths  the 
pains,  the  swelling,  and  the  malaise,  disappear,  the  joints  become  supple, 
and  after  a  time,  the  baths  being  continued,  the  complexion  loses  its 
sallowness,  the  tissues  become  firm,  and  the  undue  stoutness  undergoes 
diminution.  On  discontinuing  the  baths,  the  gouty  symptoms  will  often 
recur,  again  to  disappear  on  the  resumption  of  the  treatment.  A  gouty 
patient  may  advantageously  supplement  the  action  of  the  Turkish  bath 
by  drinking  certain  suitable  natural  mineral  waters. 

The  Turkish  bath  is  useful  in  the  various  kinds  of  chronic  rheu- 
matism. 

A  patient  who,  in  damp  weather,  or  during  an  east  or  north-east 
Avind,  suffers  from  stiffness  and  pains  in  several  joints,  will  derive  much 
benefit  from  a  Turkish  bath.  The  shoulder  joint  is  often  affected,  the 
pain  and  tenderness  being  frequently  limited  to  a  small  spot. 

Agam,  a  patient  without  any  previous  history  of  rheumatism  finds 
his  shoulder  set  fast,  is  unable  to  move  it  except  to  a  limited  extent, 
without  great  pain.  Here  again  the  pain  and  tenderness  may  be  very 
circumscribed.  In  such  a  case  a  Turkish  bath  generally  affords  great 
relief.  Galvanism,  too,  even  one  application,  will  often  entirely 
remove  or  greatly  lessen  the  pains  and  stiffness.  Again,  the  Turkish 
bath  gives  much  relief  in  mild  and  chronic  rheumatoid  arthritis,  and 
often  retards  the  march  of  this  disease.  The  bath  often  relieves 
lumbago. 

Mr.  Milton  finds  the  bath  useful  in  allaying  the  tormenting  itching 
of  prurigo  unconnected  with  lice. 

Should  it  happen  that  the  regular  Turkish  bath  is  not  available,  then 
one  or  other  of  the  following  modifications  of  it  may  be  substituted  — 
The  patient,  qmte  naked,  seated  on  a  wicker  chair,  with  his  feet  on  a 
low  stool,  IS  enveloped  in  two  or  three  blankets,  the  head  alone  being 
exposed,  and  a  spirit-lamp  with  a  large  wick  is  placed  under  the  chair 
In  about  a  quarter  of  an  hour  perspiration  streams  down  the  bedv 
and  this  secretion  may  bo  increased  by  drinking  plentifully  of  water 
and  by  placing  a  pan  of  water  over  the  lamp.    When  the  patient  has 
perspired  sufficiently,  the  blankets  are  quickly  removed,  Ld  one  or 
two  pailfuls  of  cold  water  are  poured  over  him  ;  or,  if  this 'effusion  1 
too  heroic,  he  may  step  into  a  general  bath  at  80°,  or,  better'  still  a  few 
degrees  lower.      Dr.  Taylor,   of  Nottingham,  finds  tl  s  T.2lZ 
useful  m  obstinate  skin  affections,  rheumatism,  katarrh,  sy^:^ 
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reducing  stoutness  arising  from  an  inactive  life.  The  instrument 
makers  now  supply  convenient  forms  of  the  domestic  Turkish  batli. 
It  is  far  better,  however,  when  practicable,  to  employ  the  Turkish  bath 
itself. 

Dr.  Nevin  highly  recommends  the  following  handy  steam-bath  in 
the  treatment  of  acute  rheumatism,  available  when  the  patient  is  lying 
helpless  and  irremovable  in  bed  : — A  couple  of  common  red  bricks  are 
placed  in  an  oven  hot  enough  for  baking  bread,  and  in  half  an  hour  or 
a  little  more  they  are  sufficiently  heated  for  the  purpose.  The  patient's 
body  linen  having  been  previously  removed,  these  two  bricks  are 
folded  up  in  a  piece  of  common  thick  flannel,  thoroughly  soaked  in 
vinegar,  and  laid  on  two  plates;  one  is  to  be  placed  about  a  foot 
distant  from  one  shoulder,  and  the  other  about  equally  distant  from 
the  opposite  leg,  and  the  bed-clothes  are  then  to  cover  the  bricks  and 
the  patient  closely  round  the  neck.   A  most  refreshing  acid  steam-bath 
is  thus  obtained ;  and  the  supply  of  steam  may  be  kept  up,  if  neces- 
saiy,  by  removing  one  brick  and  replacing  it  by  another  hot  one  kept 
in  reserve.     When  the  patient  has  been  in  the  bath  for  fifteen  or 
twenty  minutes,  the  bed-clothes  and  plates  should  be  removed,  and 
the  patient  instantly  mopped  all  over,  very  rapidly,  with  a  towel  wrung 
out  in  cold  water,  and  then  quickly  rubbed  dry.     Dry  warm  linen 
must  be  put  on  at  once,  and  dry  bed-clothes  must  replace  those  which 
were  on  the  bed  previously.    The  under-sheet  can  be  removed,  and  a 
diy  one  substituted,  by  fastening  the  corners  of  the  dry  sheet  to  those 
of  the  damp  one  ;  generally  very  litde  difficulty  is  met  with  m  sunply 
drawing  the  old  sheet  from  under  the  patient,  when  the  dry  one  follows 
it  and  is  left  in  its  place.    The  patient  ordinarily  experiences  great 
and  speedy  relief  from  this  bath.    The  exhausting  sweats  are  usually 
diminished,  and  the  necessity  of  opium  much  lessened.    The  change 
of  the  body  linen  can  be  easily  accomplished  by  tearing  the  night 
shirt  open  from  top  to  bottom,  down  the  back.    The  steam-bath  and 
subsequent  cold  douche  should  be  continued  after  the  patient  is  able 
to  walk  about,  as  they  contribute  to  the  healthy  action  of  the  skin, 
and  promote  free  mobility  of  the  joints.     After  the  patient  is  able 
to  eet  out  of  bed,  the  bath  may  be  administered  in  the  manner 
previously  described.     The  steam-bath,  according  to  Dr.  Sieveking, 
relieves  the  pain  and  checks  the  perspiration  in  acute  rheumatism  to  a 
dec^ree  he  has  failed  to  attain  by  any  other  treatment. 
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Poultices  and  fomentations,  in  such  common  use,  are  simply  local 
baths  applied  to  the  skin.  When  its  surface  or  the  structures  beneath 
it  are  inflamed,  poultices  and  fomentations  are  a  convenient  and 
efficacious  means  of  utilizing  warmth  and  moisture  in  the  treatment 
of  diseased  parts.  The  warmth  and  moisture  relax  the  tissues,  and 
in  some  degree  abate  the  tension  due  to  inflammation,  and  so  relieve 
pain.  Applied  at  the  very  beginning  to  inflamed  tissues,  to  abscesses, 
inflamed  pimples,  and  the  like,  poultices  often  summarily  check  the 
inflammation  and  prevent  the  formation  of  pus.  Fomentations  with 
water  as  hot  as  can  be  endured  also  arrest  inflammation  and  check  the 
formation  of  matter,  and  should  be  generally  employed  as  adjuncts  to 
poultices.  Hot  fomentations  will  often  disperse  or  restrict  the  develop- 
ment of  acne  indurata,  herpes,  labialis,  and  similar  inflamed  pimples, 
apt  to  appear  on  the  face. 

These  applications  are  of  further  use  when  suppuration  has  set  in 
and  matter  requires  to  be  expelled.  Poultices  gready  facilitate  the 
passage  of  the  matter  to  the  surface  and  further  its  expulsion,  while,  at 
the  same  time,  they  limit  considerably  the  spread  of  inflammation  in' all 
directions.  Here,  again,  very  hot  fomentations  often  repeated,  con- 
tinued for  some  time,  are  a  useful  supplement  to  poultices. 

It  should  be  remembered  that  much  depends  on  the  heat  of  the 
application.  Poultices  should  be  always  applied  as  hot  as  they  can  be 
borne,  and  should  be  frequently  changed,  lest  they  become  cold  and 
hard._  Indeed,  they  can  scarcely  be  changed  too  often  ■  in  hospital 
practice  it  is  difficult  to  constantly  renew  poultices ;  yet  even  in  such 
institutions,  where  the  supply  of  nurses  is  limited,  poultices  should  be 
changed  at  least  every  two  or  three  hours. 

When  appHed  to  disperse  inflammation  or  to  hasten  the  maturation 
of  abscesses,  the  poultice  should  be  large,  reaching  beyond  the  limit  of 
the  inflamed  tissues;  but  as  soon  as  the  abscess  or  boil  has  matured 
and  bui^t,  the  poultice  should  be  very  little  larger  than  the  opening 
m  the  skin  through  which  the  matter  escapes.  A  large  poultice  applied 
over-long,  soddens  and  irritates  the  skin,  and  is  very  liable  to  piduce 
an  eruption  of  eczema,  or  to  develop  fresh  boils  around  the  base  of 
the  original  one. 

In  the  treatment  of  boils,  carbuncles,  abscesses,  and  inflamed 
lymphatics.  It  IS  an  excellent  plan  to  smear  over  the  inflamed  tissues 
a  compound  of  equal  parts  of  extract  of  belladonna  and  glycerine  and 
on  this  dressing,  to  superimpose  a  poultice.  The  belladonna  eases 
pam  and  reduces  inflammation.    (See  Sulphides.) 
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In  order  to  protect  the  adjacent  tissues  from  the  undue  action  of  the 
poultice,  so  as  to  check  the  production  of  fresh  boils,  it  is  a  good  plan 
to  place  over  the  boil  a  piece  of  opium  plaster  with  a  circular  hole,  and 
to  apply  the  poultice  only  over  the  plaster.  Another  protective  plan 
is  to  smear  the  contiguous  surface  with  zinc  ointment. 

It  is  far  better  to  treat  a  fully  developed  abscess,  ready  to  be  opened, 
by  Lister's  carbolic  acid  method  than  by  poultices. 

Poultices  moderate  the  inflammation  and  alleviate  the  pain  in  skin 
diseases,  as  eczema,  &c.,  when  the  skin  is  highly  inflamed,  painful,  red, 
and  swollen. 

Poultices  are  not  only  soothing  when  in  direct  contact  with  inflamed 
tissues,  but  they  appear  to  act  in  the  same  manner  on  deep-seated 
parts.  Large  poultices  applied  very  hot  and  removed  as  soon  as  they 
become  cool,  are  of  great  service  in  pneumonia,  pleurisy,  bronchitis, 
pericarditis,  peritonitis,  &c.  To  avoid  exposure  of  the  warm  moist 
skin,  the  old  poultice  should  not  be  removed  till  the  new  one  is  ready 
to  replace  it. 

These  applications  are  extremely  useful  to  children  attacked  with 
bronchitis,  broncho-pneumonia,  or  lobular  pneumonia.  As  young 
children  are  apt  to  be  restless,  and  to  toss  about  in  bed,  the  entire 
chest  should  be  enveloped  in  a  jacket-poultice.  The  ordinary  poultice 
soon  becomes  rucked  up,  and  converted  into  a  narrow  band  encircHng 
only  a  very  limited  portion  of  the  chest,  whilst  the  micovered  part  of 
the  chest  is  exposed  to  cold.  The  jacket-poultice  should  be  con- 
structed with  a  piece  of  linen  sufficiently  large  to  go  quite  round  the 
chest,  and  tapes  should  be  sewn  to  it  in  such  a  manner  that  they  can 
be  tied  in  front,  and  over  each  shoulder.  It  is  as  well  to  have  three  pau-s 
of  tapes,  so  as  to  admit  of  three  fastenings  down  the  front  of  the  chest 

To  enable  a  poultice  to  retain  its  heat,  it  should  be  spread  an  inch 
or  more  thick,  or  it  may  be  made  thinner,  and  externally  coated  with 
a  layer  of  cotton-wool.  The  cotton-wool  being  light,  it  does  not 
hamper  the  breathing-a  matter  of  importance,  especially  with  children 

In  inflammation  of  deep-seated  organs,  the  same  methods,  modified 
to  suit  the  part,  should  be  adopted.  In  peritonitis  it  is  of  great 
importance  to  spread  the  poultice  thin  and  cover  it  with  a  layer  of 
cotton-wool :  if  heavy  it  aggravates  the  pam.  _  _ 

Poultices  are  useful  in  acute  rheumatism,  lumbago,  sciatica,  pleuro- 
dynia, myalgia,  and  in  those  so-called  rheumatic  pains  which  often  attack 
limited  parfs  ^f  the  body,  as  one  arm,  &c.*    They  are  soothing  and 

arte"  an  attack  of  acute  rheumatism,  will  often  yield  to  galvanism. 
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pleasant  to  the  inflamed  joints  in  rheumatic  fever,  although  cotton-wool 
is  often  preferred.  In  acute  lumbago,  poulticing  often  brings  speedy 
relief,  the  severest  cases  being  greatly  benefited  in  a  few  hours,  and 
generally  cured  in  one  or  two  days.  The  poultice  must  be  very  hot, 
and  large  enough  to  cover  the  whole  loins  or  part  affected,  and  thick 
enough  to  remain  quite  hot  for  half  an  hour,  when  it  must  be  changed. 
If  the  pain  is  persistent  tliis  treatment  should  be  continued  for  three 
hours,  or  longer ;  the  skin  must  then  be  covered  with  a  piece  of  flannel, 
and  the  flannel  covered  with  oil-silk;  this  after-treatment  promotes, 
what  is  most  desirable,  free  perspiration. 

When  electricity,  the  needle,  or  poultices,  fail  to  give  more  than  slight 
temporary  relief,  it  will  often  be  found  that  the  lumbago  is  accompanied 
with  high  fever,  being  sometimes  the  first  symptom  of  an  attack  of 
rheumatic  fever. 

Sciatica  may  be  treated  in  the  same  way,  but  the  result  is  not  often 
so  satisfactory.    (  Vide  Ether.) 

Poultices  applied  in  the  same  way  as  for  lumbago,  and  followed  by 
the  application  of  lint  and  oilskin,  are  often  useful  in  severe  forms  of 
pleurodynia  and  myalgia.  Belladonna  liniment  is  usually  sufficient,  and 
even  to  be  preferred  in  pleurodynia ;  and  sometimes  ether  spray  at  once 
and  permanently  removes  the  pain  of  this  annoying  affection. 

As  we  have  said,  poultices  may  be  made  of  various  substances, 
linseed-meal,  oatmeal,  bread,  or  starch.  Each  has  its  peculiar  character. 
Linseed-meal  and  oatmeal  poultices  have  most  properties  in  common ; 
they  make  compact  and  only  slightly  porous  poultices,  retaining  heat 
and  moisture  longer  than  other  kinds,  and  are  consequently  often  to  be 
preferred  to  bread  or  starch.  But  linseed  contains  an  inconsiderable 
quantity  of  acrid  matter  which  sometimes  irritates,  especially  if  the 
5kin  is  of  a  fine  and  delicate  texture,  or  if  it  is  inflamed  by  some 
eruption,  in  which  case  oatmeal  or  bread  must  be  substituted.  Bread 
poultices  are  more  porous  and  blander  than  those  of  linseed-meal,  but 
the  porosity  depends  very  greatly  on  the  way  of  making  them.  Bread 
poultices  cool  more  quickly,  and  give  less  moisture  to  the  skin,  than 
those  made  of  linseed-meal.  Starch  poultices  retain  their  heat  for  a 
considerable  time,  and  are  very  bland,  unirritating  applications. 

It  is  as  well  to  mention  that  Hnseed-meal  poultices  are  more  tenacious 
than  those  made  of  bread,  and  are  therefore  less  liable  to  break  up  and 
fall  about  the  bed  and  clothes  of  the  patient,  rendering  him  uncom- 
fortable. 

In  making  a  poultice,  care  should  be  taken  that  the  water  boils  and 
that  all  the  materials,  linseed-meal,  linen,  strappings,  bandages  or  tapes, 
-wool  and  oil-silk,  are  close  at  hand  ready  for  use,  and  placed  before  a 
good  fire  to  be  thoroughly  warmed.  To  manufacture  a  linseed  poultice, 
sufficient  boiling  water  should  be  poured  into  a  heated  bowl,  and  the 
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meal  must  be  quickly  sprinkled  into  the  bowl  with  one  hand,  while  with 
the  other  the  mixture  must  be  constantly  stirred  with  a  knife  or  spatula, 
till  sufficient  meal  has  been  added  to  make  a  thin  and  smooth  dough. 
The  mixture  should  be  compounded  as  rapidly  as  possible,  otherwise 
the  poultice  when  made  will  be  almost  cold.  Only  an  experienced 
hand  can  make  a  model  poultice.  By  adding  the  meal  to  the  water, 
with  constant  stirring,  instead  of  the  water  to  the  meal,  a  thorough 
blending  of  the  two  ingredients  is  ensured,  not  a  knotty,  lumpy,  uncom- 
fortable mass,  too  often  vexing  instead  of  soothing  to  the  patient.  The 
dough  must  then  be  spread  quickly  and  evenly  on  the  warm  linen, 
already  cut  of  proper  size  and  shape,  the  edges  of  the  linen  turned  a 
little  way  over  the  meal  to  prevent  any  portion  escaping  beyond  the 
linen,  and  to  protect  the  patient's  clothes. 

There  are  two  methods  of  making  bread  poultices.  One  way  is  to 
cut  the  bread  in  thickish  slices,  put  it  into  a  basin,  pour  boiling  water 
over  it,  and  place  the  soaking  mass  by  the  fire  for  five  minutes  ;  then 
pour  off  the  water,  add  fresh  boiling  water,  and  place  by  the  fire ;  after- 
wards draining  the  bread,  beat  up  with  a  fork,  and  spread  the  poultice. 
The  other  plan  is  to  cut  stale  bread  into  thick  slices  into  a  saucepan 
and  pour  enough  boiling  water  over  it  to  cover  it;  place  the  whole  by 
the  fire,  and  allow  it  to  simmer  for  a  short  time,  then  strain  and  prepare 
the  poultice.  The  first  plan  makes  a  porous  poultice,  the  second  a 
more  compact  poultice,  sharing  the  character  of  linseed-meal.  As  we 
shall  see,  each  poultice  has  its  fitting  application. 

Bran  poultices  are  useful  on  account  of  their  lightness. 

Starch  poultices  are  entirely  unirritating  and  retain  their  heat  for 
a  considerable  time.  The  way  to  proceed  is  to  add  a  little  cold 
water  to  the  starch,  and  to  blend  the  two  into  a  pap ;  then  add  suffi- 
cient boiling  water  to  make  a  poultice  of  the  required  consistence, 
which  must  be  spread  on  linen  in  the  manner  already  described. 
Starch  poultices  soothe  open  cancers,  and  allay  skin  eruptions,  when 
there  is  much  inflammation,  heat,  and  pain. 

There  are  several  ways  of  employing  charcoal  as  a  poultice.  It  is 
used  to  prevent  disagreeable  odours  from  foul  sores,  and  it  is  thought 
also  to  promote  a  healthy  condition  of  the  tissues.  When^  employed 
for  this  double  purpose,  charcoal  is  added  to  the  poultice.  As  a 
porous  poultice  is  here  required,  bread  is  better  for  the  purpose  than 
linseed-meal.  A  portion  of  the  charcoal  should  be  uniformly  mixed 
with  the  bread,  but  the  greater  part  should  be  sprinkled  over  the  sur- 
face of  the  poultice.  It  is  doubtful  whether  a  charcoal  poultice  is 
greatly  superior  to  a  simple  bread  poultice ;  for  the  charcoal  must 
soon  cease  to  absorb  gases,  and  thus  lose  its  deodorizing  property. 
It  may,  perhaps,  promote  a  healthier  condition  in  the  sore.  If  the 
object  is  merely  to  prevent  disagreeable  smells  and  to  keep  the  air  of 
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the  room  pure,  the  plan  pointed  out  in  the  section  on  charcoal  is  to  be 
preferred. 

It  is  a  good  practice  to  sprinkle  foul,  sloughing,  putrid  sores  with 
dry  charcoal,  and  over  the  charcoal  to  place  a  simple  poultice.  This 
treatment  appears  to  hasten  the  separation  of  the  sloughs,  and  to  pro- 
mote a  healthier  state  of  the  tissues,  and  may  be  applied  to  a  boil 
when  the  core  is  separating,  or  to  a  bed  sore  while  the  black  slough 
still  adheres  to  the  living  tissues. 

Some  maintain  that  a  yeast  poultice  is  useful  in  sloughing  sores,  and 
that  it  prevents  destruction  of  the  tissues,  and  promotes  the  separation 
of  sloughs.  Yeast  poultices  are  made  in  two  ways.  Yeast  and  water 
may  be  added  to  flour  till  ordinary  dough  is  made,  and  the  dough  is 
applied  while  fermentation  is  going  on.  In  this  case  it  is  simply  an 
application  of  "  rising  dough."  The  other  way  is  to  smear  warmed 
yeast  over  the  surface  of  a  simple  bread  poultice. 

A  carrot  poultice,  which  is  supposed  to  make  wounds  cleaner  and 
healthier,  is  made  by  boiling  carrots  till  they  become  quite  soft, 
mashing  them  with  a  fork,  and  spreading  the  pulp  on  linen  in  the 
ordinary  way. 

Laudanum  is  sometimes  added  to  poultices  to  ease  pain ;  and  it  is 
especially  effectual  when  the  skin  is  broken. 

Solutions  of  chloride  of  Hme  or  of  soda  may  be  added  to  poultices  to 
destroy  offensive  gases  given  off  from  unhealthy  sores. 

In  eczema,  with  much  inflammation  and  sensation  of  heat,  Dr. 
McCall  Anderson  recommends  a  cold  potato  poultice  sprinkled  with 
a  small  quantity  of  absorbent  powder,  containing  camphor.  The 
powder,  a  useful  dusting  powder  without  the  poultice,  is  composed  of 
half  a  drachm  of  camphor,  reduced  to  powder,  with  rectified  spirit, 
and  three  drachms  each  of  powdered  talc  and  oxide  of  zinc. 

Professor  Marshall  employs  an  iodide  of  starch  poultice  to  clean 
sloughing  sores.  A  jelly  is  made  with  two  ounces  of  starch  mixed 
with  six  ounces  of  boiling  water,  to  which  before  it  cools  should  be 
added  half  an  ounce  of  liquor  iodi.  The  mixture  is  spread  on  lint, 
and  applied  cold. 

Fomentations  by  means  of  flannel  wrung  out  of  boiling  water  are 
employed  for  similar  purposes  as  poultices.  They  are  used  for  the 
sake  of  their  moisture,  but  especially  for  their  warmth,  and  they  differ 
from  poultices  in  being  less  weighty,  and  therefore  less  likely  to  in- 
crease the  pain  of  very  tender  parts.  The  flannel  is  wrung  out  by 
means  of  a  wringer  made  of  stout  towelling  attached  to  two  rods 
The  boiling  wet  flannel  is  placed  in  the  wringer,  which  is  then  twisted 
round  the  flannel  very  strongly,  till  the  water  is  thoroughly  squeezed 

i^""f  ^  '^'^  boiling  water  is  too  hot 

to  be  held  in  the  hands,  the  wringer  is  useful.    In  the  absence  of  a 


74 


POULTICES  AND  FOMENTATIONS. 


wringer  an  ordinary  towel  will  answer  fairly  well.  Wrung  as  dry  as 
possible,  these  fomentations  may  be  used  very  hot  without  fear  of 
scalding  or  blistering  the  skin.  The  fomentation  should  be  covered 
outside  with  a  piece  of  macintosh,  and  tied  on  with  bandages.  As 
hot  fomentations  quickly  cool,  and  being  used  chiefly  for  the  sake  of 
heat,  they  must  be  frequently  jenewed  j  when  finally  removed,  the  skin 
must  be  carefully  wiped  dry,  and  covered  with  flannel  or  cotton-wool, 
to  prevent  catching  cold. 

Fomentations,  and  in  a  less  degree  poultices,  relax  spasm  in  the 
internal  organs,  as  in  intestinal,  renal,  and  biliary  colic.  In  very  exten- 
sive inflammation  fomentations  are  preferable,  as  a  large  poultice  is 
heavy  and  uncomfortable.  Thus  fomentations  are  employed  when  a 
limb  is  extensively  affected  with  erysipelas,  or  when  the  tissues  have 
been  widely  contused  and  have  become  inflamed. 

Sponging  the  face  with  water  as  hot  as  can  be  borne,  is  a  very  useful 
application  in  acne  indurata ;  it  will  disperse  the  incipient  spots,  and 
limit  the  size  and  hasten  the  maturation  of  the  more  matured  ones,  and 
at  the  same  time  greatly  lessen  for  some  hours  the  redness  of  the 
eruption. 

Twenty  or  thirty  drops  of  turpentine  sprinkled  on  a  hot  fomentation 
of  the  above  description  makes  a  good  counter-irritant,  useful  when  it 
is  needful  to  combine  a  stimulating  with  a  warm,  soothing  action. 

Sometimes  it  is  desirable  to  apply  heat  to  a  part  of  the  surface  of  the 
body,  when  at  the  same  time  it  is  important  to  avoid  relaxation  of  the 
tissues  which  moisture  would  produce.  In  such  cases  various  dry, 
strongly-heated  applications  are  used.  Flannel,  almost  scorched  before 
the  fire,  or  in  an  oven,  is  sometimes  employed,  but  it  speedily  loses 
heat.  Sand,  or  chamomile  flowers  retain  heat  far  better ;  they  may  be 
strongly  heated  over  the  fire  or  an  iron  pan,  and  then  be  run  into  a 
heated  linen  bag  made  for  the  purpose,  of  such  shape  and  construction 
that  the  contents  shall  form  a  thickish  and  even  layer.  Each  substance 
possesses  its  respective  advantages ;  sand,  though  heavy,  retains  heat ; 
chamomile  flowers,  though  light,  soon  lose  their  warmth.  A  thin  piece 
of  flat  tile,  heated  in  the  oven,  and  wrapped  in  flamiel,  is  lighter  than 
sand,  retains  its  heat  for  a  considerable  time,  and  is  easily  procured. 
These  applications  are  of  great  service  in  relieving  the  pain  of  spasms. 


THE  USES  OF  ICE  AND  THE  SPINAL  ICE-BAG. 

Ice  is  frequently  used  to  abstract  heat,  to  check  bleeding,  to  allay 
inflammation,  and  to  destroy  sensation.  Ice,  broken  up  with  the  help 
of  a  large  needle  into  small  fragments,  may  be  enclosed  m  a  bladder  or 
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thin  india-rubber  bag,  first  squeezing  the  air  out  of  the  bag.  _  After  filling 
the  bag  about  one-third  its  capacity,  its  mouth  should  be  tied  on  a  cork 
so  as  to  afford  a  purchase  for  the  twine.  The  ice-bag  may  then  be 
adapted  to  almost  any  shape,  and  fitted  to  the  inequalities  of  the  body, 
and,  if  required,  may  be  fashioned  into  a  sort  of  cap  for  the  head. 

This  cap  is  often  appUed  to  the  head  in  tubercular  and  simple 
meningitis,  and  it  may  be  employed  to  allay  the  severe  headache  of  the 
early  stages  of  acute  fevers.  Sometimes  the  ice-bag  is  laid  on  the 
epigastrium  to  ease  the  severe  pain  and  vomiting  of  chronic  ulcer,  or  of 
cancer  of  the  stomach.  It  may  be  appHed  in  prurigo  of  the  vulvae ; 
other  treatment,  however,  is  generally  to  be  preferred. 

A  lump  of  ice  is  sometimes  inserted  into  the  uterus,  or  pushed  into 
the  rectum,  to  arrest  uterine  haemorrhage  after  delivery. 

Ice  is  used  internally  for  a  variety  of  purposes.  Sucking  ice  allays 
thirst,  and  is  very  grateful  to  fever  patients.  It  is  likewise  sucked  to 
check  bleeding  from  the  mouth  or  throat,  stomach  or  lungs.  To  check 
bleeding  from  the  stomach  small  pieces  should  be  swallowed. 

The  constant  sucking  of  ice  is  most  efficacious  in  combating  acute 
inflammation  of  the  tonsils  or  throat ;  it  also  is  very  beneficial  in  ton- 
sillitis, the  sore-throat  of  scarlet  fever,  and  other  acute  specific  throat 
diseases,  and  even  in  diphtheria.  It  often  proves  most  soothing,  allays 
the  heat  and  pain,  and  checks  the  abundant  secretion  of  mucus,  which 
is  so  harassing  from  the  constant  hawking  and  deglutition  it  occasions. 
In  diphtheria,  and  indeed  in  all  inflammations  of  the  throat,  the  good 
effects  of  ice,  especially  when  used  at  the  very  beginning  of  the  attack, 
are  most  marked.  The  ice  should  be  sucked  as  constantly  as  possible, 
and  be  continued  till  the  disease  has  fairly  declined. 

In  the  same  way  ice  is  employed  to  allay  the  "nausea,  sickness,  and 
pain  of  disease  of  the  stomach. 

Ice  may  be  applied  to  an  inflamed  and  prolapsed  rectum  or  uterus, 
to  reduce  inflammation  and  swelling,  so  as  to  enable  these  parts  to  be 
returned  to  their  proper  place. 

Some  apply  ice  to  the  head  in  delirium  tremens  and  in  the  con- 
vulsions of  children. 

The  application  of  a  small  bladder  or  india-rubber  bag  of  ice  will 
dull  or  even  neutralize  pain  after  an  operation  for  piles  or  fissure  of  the 
anus. 

M.  Diday  strongly  recommends  the  .local  application  of  ice  in  such 
painful  affections  of  the  testes  as  neuralgia  and  blenorrhagic  orchitis. 
Two  pigs'  bladders  partially  filled  with  ice  are  applied  one  under,  the 
other  over  the  testes,  the  neighbouring  parts  being  protected  with 
napkins.  The  pain  in  orchitis  is  at  first  rather  increased,  but  soon 
declines  and  in  a  few  minutes  altogether  ceases.  The  continuous 
application  of  ice-bladders  for  twenty-four  to  forty-eight   hours  per- 
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manently  removes  the  pain  in  many  cases.  If  on  pressure  any  tender- 
ness remains,  the  pain  will  return,  and  the  ice  must  be  continued  three, 
four,  and  even  five  days,  according  to  circumstances.  On  discontinuing 
the  ice,  wet  cold  cloths  should  be  used  to  permit  the  tissues  to  return 
gradually  to  their  normal  temperature. 

Two  parts  of  finely-pounded  ice  with  one  part  of  common  salt  pro- 
duces cold  sufficient  to  freeze  the  tissues,  and  to  deprive  them  of  sensi- 
bility. This  mixture,  largely  used  by  Dr.  Arnott,  is  confined  in  a  gauze- 
bag,  and  placed  in  contact  with  the  skin  till  sensation  is  abolished,  and 
the  skin  has  a  leathery  feel,  and  assumes  a  shrunken  tallowy  appear- 
ance. If  applied  too  long,  this  mixture  may  vesicate  ;  but  this  will  not 
occur  under  five  or  six  minutes.  This  application  is  employed  to  prevent 
the  pain  of  minor  operations,  as  extraction  of  the  toe-nail,  and  the 
opening  of  abscesses.  Dr.  Arnott  recommends  it  in  chronic  rheuma- 
tism, in  erysipelas,  lumbago,  and  in  wounds.  In  chronic  rheumatism 
it  should  be  appHed  to  the  diseased  joints  for  six  minutes;  it  should 
then  be  replaced  for  a  short  time  by  pounded  ice,  to  prevent  the 
occurrence  of  inflammation  from  too  rapid  a  return  of  heat  to  the 
tissues.  An  attack  of  lumbago  may  be  often  cured  by  freezing  the  skin 
over  the  painful  part.  Dr.  Arnott  asserts  that  when  applied  to  wounds 
this  mixture  prevents  inflammation  without  hindering  union  by  the  first 
intention. 

Applied  for  some  hours,  this  mixture  destroys  sensibility  to  such  a 
degree,  that  chloride  of  zinc  paste  may  be  used  in  sufficient  quantity  to 
destroy  the  tissues  to  a  considerable  depth,  without  inducing  pain  or 
inflammation.  But  ether  spray,  so  conveniently  and  rapidly  used  in  the 
manner  introduced  by  Dr.  Richardson,  is  now  generally  preferred  for 
the  purpose  of  freezing  the  tissues. 

A  single  application  of  ether  spray  will  often  remove  lumbago  ;* 
ether  spray  sometimes  relieves  sciatica,  and  those  frontal  headaches 
commonly  called  nervous,  arising  from  either  mental  or  bodily  fatigue. 
Frontal  headache,  dull  and  uniform  in  character,  lasting  many  days, 
occurring  not  uncommonly  after  excitement  or  an  acute  illness,  such  as 
erysipelas,  a  severe  cold,  or  a  sore  throat,  often  succumbs  to  ether 
spray ;  but  it  is  generally  requisite  to  freeze  the  skin  of  the  forehead. 

*  The  pain  and  stiffness  of  the  muscles  of  the  back  in  kimbago  may  often  be  in- 
stantaneously removed  by  running  a  needle  an  inch  or  more  into  the  painful  part ; 
when  the  lumbago  is  double,  this  almost  painless  operation  should  be  performed  on 
both  sides  of  the  loins.  Inserted  along  the  course  of  the  sciatic  nerve,  the  needle 
sometimes  affords  instant  and  marked  relief  even  in  very  chronic  cases  of  sciatica. 
This  treatment  indeed,  sometimes,  as  if  by  magic,  cures  severe  and  long-standing 
cases.  The  passage  of  an  interrupted  galvanic  current  will  speedily  relieve 
lumbago. 
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The  profession  is  indebted  to  Dr.  Chapman  for  the  introduction  of 
these  appHcations,  and  for  a  rational  explanation  of  their  action. 

Concerning  the  spinal  ice-bag,  Dr.  Chapman  says,  "  I  have  proved 
by  numerous  experiments  that  cold  applied  to  the  back  exerts  not  only 
a  sedative  influence  on  the  spinal  chord,  but  also  on  those  nervous  cen- 
tres which  preside  over  the  blood-vessels  in  all  parts  of  the  body.  The 
modus  operafidi  of  this  influence  on  those  centres,  and  its  effects,  may  be 
thus  stated  :  '  ist.  It  partially  paralyzes  them.  2nd.  By  means  of  the 
partial  paralysis  thus  effected  it  lessens  the  nervous  currents  in  the  vaso- 
motor nerves  emerging  from  the  ganglia  or  nerve  centres  acted  upon, 
and  stimulating  the  muscular  fibres  surrounding  the  arteries  influenced. 
3rd.  By  thus  lessening  those  currents  it  lessens  the  contractile  energy 
of  the  muscular  bands  of  the  arteries  to  which  those  currents  flow,  and 
by  doing  so  faciUtates  the  dilatation  of  those  arteries  themselves.  4th. 
By  thus  inducing  the  condition  of  easy  dilatability  in  the  arteries  acted 
upon,  it  enables  the  blood  which  flows  in  the  direction  of  least  resist- 
ance, to  enter  them  in  greater  volume,  and  with  greater  force,  than 
before.' " 

These  effects  are  analogous  to  those  obtained  by  Claude  Bernard. 
On  dividing  the  cervical  sympathetic  nerve,  he  found  that  the  vessels  of 
the  parts  supplied  with  this  nerve  became  dilated  and  received  an 
increased  supply  of  blood,  with  a  proportionate  augmentation  of  the 
vital  properties.  Chapman  avers  that,  "  Those  phenomena  which  Pro- 
fessor C.  Bernard  produced  in  the  head  of  an  animal  by  section  of  the 
cervical  sympathetic,  I  have  induced  in  the  head,  thorax,  abdomen, 
pelvis,  and  four  extremities  of  man,  by  the  application  of  ice  to  the 
different  parts  of  the  back." 

To  supply  an  increased  afflux  of  blood  to  any  part  of  the  body.  Dr. 
Chapman  applies  the  ice-bag  to  various  parts  of  the  spine ;  to  the 
neck  and  between  the  shoulders,  when  more  blood  is  needed  for  the 
head  ;  to  the  upper  part  of  the  back,  for  the  chest  and  arms ;  to  the 
lower  part  of  the  back,  for  the  abdomen,  pelvis,  and  legs.  Dr.  Chapman 
says  : 

I.  "  Muscular  tension  is  diminished  by  the  application  of  ice  along  the 
spi?ie"  In  support  of  this  statement  he  asserts  that  the  ice-bag  will 
prevent  the  cramps  of  diarrhoea  and  cholera,  and  is  useful  in  laryngismus 
stridulus,  chorea,  tetanus,  infantile  convulsions  and  epilepsy,  and  "  in 
prolonged  muscular  rigidity  due  to  acute  or  chronic  disorder  of  the 
nervous  centres." 
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II.  "  Sensibility  is  lessened  by  the  application  of  cold  along  the  spine. 
This  is  proved  conclusively  by  my  experience,  which  has  been  con- 
siderable, in  the  treatment  of  neuralgia." 

III.  "  Secretion  is  lessened  by  the  application  of  cold  along  the  spine. 
I  have  assured  myself  by  experience  in  numerous  cases  of  the  truth  of 
this  proposition.  Morbidly  excessive  sweating,  bronchorrhoea,  the 
excessive  action  of  the  alimentary  mucous  membrane  constituting 
the  chief  cause  of  diarrhoea,  excessive  action  of  the  kidneys, 
leucorrhoea,  and  spermatorrhoea,  I  have  restrained  over  and  over 
again  by  cold  properly  applied  to  the  appropriate  part  of  the  spine." 

IV.  "  The  peripheral  circulation,  and  consequently  bodily  heat,  is 
increased  by  ice  applied  along  the  spine."  He  narrates  the  following 
singular  cases  in  confirmation  of  this  proposition  :  "  A  woman,  aged 
sixty,  who  for  more  than  twenty  years  had  always  been  cold  to  the 
touch,  even  over  her  shoulders  and  bosom,  although  she  was  warmly 
clothed ;  and  her  feet  were  habitually  and  extremely  cold. — x\fter 
using  ice  during  three  weeks,  several  hours  a  day,  the  whole  surface  of 
the  body,  including  her  feet,  became  wonderfully  warm.  She  was 
extremely  astonished  by  the  increase  of  the  temperature  of  her  body, 
as  well  as  by  the  subsidence  of  every  symptom  from  which  she  had 
suffered  for  so  many  years ;  and  when  she  called  upon  me  a  week  after 
the  treatment  had  ceased,  her  newly-acquired  increase  of  general 
circulation,  denoted  by  her  increased  warmth,  still  continued.  Case  2 
of  this  series  affords  a  remarkable  proof  of  the  proposition  in  question  : 
The  patient,  a  man,  aged  fifty-six,  who  seemed  nearly  seventy,  suffering 
from  paralysis,  epilepsy,  and  other  grave  troubles,  complained  that  he 
was  always  '  cold  all  over ; '  that  he  suffered  especially  from  coldness 
of  the  feet,  even  in  the  hottest  weather,  and  was  obliged,  as  his  wife 
said,  '  to  sit  near  the  fire  in  summer.'  Within  one  week  after  the 
treatment,  which  was  continued  three  months,  this  patient  had  become 
■wann  all  over— especially  the  feet.  Within  a  month  he  said,  '  I  feel 
as  well  as  possible ;  but  very  hot,  very  hot.'  In  this  case,  after  the 
ice  had  been  left  off  for  some  days,  the  patient  became  cold  again." 

Dr.  Chapman  asserts  that  ice  applied  along  the  lower  dorsal  and 
lumbar  vertebrse,  by  increasing  the  amount  of  blood  supplied  to  the 
pelvic  organs,  promotes  menstruation,  and  will  even  restore  the 
suppressed  monthly  flux.  The  ice-bag,  by  increasing  the  flow  of  blood 
to  the  legs,  proves  very  comfortable  to  persons  harassed  mth  cold  feet ; 
and  I  have  often  seen  the  feet  becoming  comfortably  warm  a  few 
minutes  after  the  application  of  the  ice. 

Dr.  Chapman  asserts  that  ice  applied  along  the  spine  is  extremely 
useful  in  cholera  and  tetanus,  in  sea-sickness,  and  the  vomitmg  of 
pregnancy. 
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The  physiological  effects  produced  by  heat  to  the  spine  are,  as  might 
be  infen-ed,  the  opposite  to  those  induced  by  cold.  Dr.  Chapman 
says  that,  "  ist.  The  'temperature  of  the  sympathetic  ganglia  being 
raised,  the  flow  of  blood  to  them  becomes  more  copious,  and  the 
functions  consequently  become  more  energetic  than  before.  2nd. 
Their  neryous  influence  passes  in  fuller  and  more  powerful  streams 
along  the  nerves  emerging  from  them,  and  ramifying  over  the  blood- 
vessels which  they  control.  3rd.  The  muscular  bands  surrounding 
those  vessels,  stimulated  by  this  increased  nervous  afflux  to  contract 
with  more  than  their  usual  force,  diminish  proportionably  the 
diameter  of  the  vessels  themselves.  4th.  The  diameter  of  the  vessels 
being  thus  lessened,  the  blood  flows  through  them  in  less  volume  and 
with  less  rapidity  than  before  :  indeed,  it  is  probable  that,  while  the 
nervous  gangha  in  question  are  made  to  emit  their  maximum  of 
energy,  many  of  the  terminal  branches  of  the  blood-vessels  acted 
upon  become  completely  closed."  The  temperature  of  the  hot-bag 
should  not  exceed  120°. 

Dr.  Chapman  employs  heat  along  the  spine  to  contract  the  blood- 
vessels, and  states  that,  if  properly  applied,  it  will  not  only  lessen  but 
will  arrest  the  menstrual  flow.  He  asserts,  as  the  result  of  his  experi- 
ence, that  it  will  arrest  menorrhagia  and  bleeding  from  the  nose  and 
lungs.  In  bleeding  from  the  nose  or  lungs,  the  hot  spinal  bag  must  be 
applied  along  the  cervical  and  upper  dorsal  vertebra ;  in  menorrhagia, 
along  the  lower  dorsal  and  lumbar  vertebrte. 


THE  INTERNAL  USE  OF  WATER. 

A  FEW  remarks  may  be  made  here  conveniently  on  the  drinks  best 
suited  to  fever  patients.  The  importunate  and  distressing  thirst  often 
causes  much  restlessness  and  irritability,  whilst  these  in  their  turn  often 
increase  the  fever.  Therefore,  the  urgent  thirst  must  be  allayed ;  but Tf 
left  to  himself  a  patient,  to  satiate  his  craving,  will  alwavs  drink  /, 
excess,  which  is  very  liable  to  derange  the  stomach,  in  2  dtSon 
produce  flatulence,  and  even  diarrhea.  Theoiy  and  experience  boS 
show  that  drinks  made  slightly  bitter  and  son/ewhat  acirsTake  thir^, 
most  effectually.    A  weak  infusion  of  cascarilla  or  ora^i"';^^^ 
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lated  slightly  with  hydrochloric  acid,  was,  with  Graves  of  Dublin,  a 
favourite  thirst-quelling  drink  for  fever  patients.  Raspberry  vinegar  is 
a  useful  drink.  Sucking  ice  is  very  grateful.  Sweet  fruits,  although  at 
first  agreeable  and  refreshing,  must  be  taken  with  care  and  moderation, 
for  they  often  give  rise  to  a  disagreeable  taste,  and  are  apt  to  produce 
flatulence  or  diarrhoea.  There  is  no  advantage  in  "  curtaiHng  beyond  a 
moderate  degree  the  amount  of  water  drunk  by  diabetic  patients.  The 
urine  and  sugar  may  by  this  means  be  lessened,  but  the  general  distress 
increased"  (Roberts).  In  the  thirst  of  diabetes  Prout  recommends 
tepid  drinks. 

Rinsing  the  mouth  with  water  as  hot  as  can  be  borne  will  often 
relieve  and  indeed  sometimes  subdue  toothache,  though  occasionally 
cold  water  answers  better. 

Water  is  necessary  both  for  the  digestion  and  solution  of  food,  but 
an  insufficient  as  well  as  an  excessive  quantity  are  alike  harmful.  The 
character  of  the  fermentations,  it  is  well  known,  depends  on  the  amount 
of  water  present ;  for  instance,  with  sugar,  if  there  is  but  little  water 
present,  no  fermentation  will  take  place  ;  while,  on  the  other  hand,  with 
excess  of  water,  acetous,  instead  of  vinous  fermentation,  will  be  set  up. 
It  is  more  than  probable  that  the  quantity  of  water  taken  with  the  food 
may,  in  a  similar  way,  affect  the  changes  which  it  undergoes  in  the 
stomach.  This  much  is  certain,  that  the  drinking  habitually  an  excess 
of  water  with  the  meals  often  aggravates  dyspepsia,  and,  on  the  other 
hand,  indigestion  appears  in  some  cases  to  be  connected  with  an 
insufficient  quantity  of  fluid.  Flatulent  dyspepsia  is  often  traceable  to 
excess  of  drinking  at  meal-times. 

Too  much  water  taken  with  the  food  impairs  digestion,  simply  by 
diluting  the  gastric  juice,  and  so  weakening  its  solvent  power.  The 
popular  idea  proves  to  be  correct,  that  drink  should  be  taken  chiefly  at 
the  end  of  the  meal,  when  it  serves  many  useful  purposes ;  it  then  aids 
the  passage  of  the  peptones  from  the  intestines  to  the  blood,  and 
so  favours  the  continuance  of  digestion,  since  it  is  held  that  these 
peptones  hinder  that  process  until  they  pass  from  the  canal.  Moreover, 
indigestible  substances,  only  partially  dissolved,  are  carried  by  the  fluid 
through  the  pylorus  into  the  intestines,  and  there  subjected  to  further 
digestion  or  are  eliminated  with  the  motions,  thus  removing  a  source  of 
irritation  from  the  stomach  and  intestines.  The  prevailing,  perverse 
modern  fashion  of  tea-drinking  a  short  time  before  dinner  cannot  be 
too  strongly  condemned ;  the  early  tea,  if  permissible  at  all,  should 
be  taken  at  least  two  hours  before  dinner. 

In  our  desire  to  avoid  the  ingestion  of  too  much  drmk,  we  must  be 
careful  not  to  err  on  the  side  of  undue  abstinence,  for  it  has  been 
shown  that  a  proper  amount  of  water  favours  the  secretion  of  the 
gastric  juice,  and  promotes  the  passage  of  the  peptones  into  the  blood. 
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Iced  drinks  at  raeal-time  are  often  harmful  by  constringing  the  vessels 
and  preventing  the  secretion  of  the  due  quantity  of  gastric  juice. 

Chomel  described,  and  Dr.  Thorowgood  recently  narrated,  some 
cases  of  a  form  of  dyspepsia,  called  by  him  "  indigestion  of  fluids  " 
characterized  by  uneasiness  after  drinking,  and  a  splashing  noise  heard 
on  percussmg  the  stomach  or  shaking  the  body,  even  when  the  patient 
has  taken  no  dnnk  for  some  hours.  The  best  treatment  for  this  curious 
mdigestion  is  not  to  drink  till  sometime  after  a  meal,  and  as  little  as  is 
compatible  with  comfort. 

After  taking  an  emetic,  warm  water,  or  various  infusions,  as  chamo- 
mile tea  and  mucilaginous  drinks,  are  employed  to  promote  vomitin- 
For  this  purpose,  the  quantity  of  fluid  taken  should  not  be  too  large' 
otherwise  it  distends  the  stomach,  paralyzes  its  muscular  walls,  and 
suffidenl  promotes,  vomiting.     Half  a  pint  to  a  pint  is 

The  action  of  water  in  the  intestines  is  similar  to  that  in  the  stomach 
and  Its  presence  is  necessary  for  the  absorption  of  the  digested  sub- 
stances m  this  part  of  the  canal.  ^ 

a  LtZf  rJf  "'t  '"'^  persons 

a  purgative.    The  cankery  taste,  hot  sensation  in  the  mouth  and  hck 

of  appetite  for  breakfast  experienced  by  many  persons  on  waW  t 
generally  removab  e  by  drinking  half  a  tumbler  of  pure  cold  water  L  f 
an  hour  before  that  meal.  A  too  free  indulgence  in  fluTds  often 
increases  or  keeps  up  diarrhoea. 

After  free  water-drinking  the  water,  but  not  the  solid,  of  th.  r 

absorbed  with  much  avidifv  ^tr^   ,         J  ^"^^  is 

may  materially  X't  ^ LTooTf  i  ^eT^^^^^^^^^^^^  ^^-"i^- 
of  water  is  said  sometimes  to  d;strov  cattFe  bv  .  ^"'^"'^ 

the  blood  corpuscles  bv  osmo.ir  !  ,  ^  1  '""P'^  destruction  of 
the  blood  is  aUX  arn^le  X  ;h  ^"^/^^^^^^^  -™0"nt  of  M^ater  in 
the  stomach  and  iS tc;:^Se?  '  ''''''''  ^"^^^^^^^ 

Excess  of  water  is  eliminated  in  various  wiv.  c:., 
said,  passes  off  by  the  intestines;  some  s  h Zn  0?^;,"  V  ''^^^ 
limgs;  but  most  is  excreted  by  the  kidnevs    °7  ^'^^  skin  and 

part  is  eliminated,  though  after^trong  e  'er dse  much  waT"-  '''''' 
m  the  muscles  considerably  longer.  '^^^^''^'^ 

Copious  drinking  exerts  a  further  action  on  the  urin.  fi 
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with  the  exception  of  the  chloride  of  sodium,  is  permanent,  but  with 
respect  to  this  salt  the  increase  is  only  temporary,  for  after  a  while  its 
amount  falls  below  the  quantity  excreted  in  health,  and  thus  the 
previous  increase  is  balanced ;  and  water  must,  therefore,  in  regard  to 
common  salt,  be  considered  merely  a  temporary  eUminator.  The  case 
is  different,  however,  with  urea,  phosphoric  and  sulphuric  acid;  for 
water-drinking  induces  a  fixed  increase  of  these  substances,  giving  rise 
not  only  to  their  increased  elimination,  but  to  their  increased  formation, 
which  can  happen  only  from  augmented  disintegration  of  substances 
containing  nitrogen  and  sulphur.  Did  water-drinking  exert  solely  a 
disintegrating  influence,  it  would  lead  merely  to  a  loss  of  weight ;  but 
simultaneously  with  this  rapid  disintegration  a  corresponding  increase 
of  assimilation  takes  place  in  the  same  tissues ;  whence  it  happens  that 
water,  taken  under  certain  precautions,  may  increase  both  construction 
and  destruction  of  tissue,  and  so  act  as  a  true  tonic,  improving  the 
vigour  of  body  and  mind.  These  considerations  suggest  an  explanation 
of  the  benefit  often  derived  from  the  "  water  treatment "  in  hydropathic 

institutions.  .  . 

The  effects  of  water-drinking  vary  in  different  persons.  The  dism- 
tegration  is  greatest  in  weakly  persons,  on  whom  this  process  may 
produce  almost  a  febrile  state.  Disintegration  is  greater  in  children 
than  adults,  and  greater,  perhaps,  in  women  than  in  men.  A  high 
temperature  of  the  water,  or  of  the  external  air,  mcreases  disin- 
tegration. Bodily  exercise  produces  the  same  effect  (Parkes  on 
Urine). 


ON  ENEMATA. 


Injections  are  used  for  a  variety  of  purposes;  to  procure  evacuations 
of  the  bowels,  to  restrain  diarrhoea,  to  ease  pain  about  the  region  o 
I  pelvis^o  destroy  worms,  to  introduce  medicines  into  the  general 
s  ^teitand  lastly  toV  nutritive  substances  into  the  rectum,  m  cases 
where  food  cannot  be  taken  by  the  stomach. 

For  each  of  these  purposes  certain  points  must  be  attended  to  in  the 

administration  of  enemata.  K„,vpk     Tt  must  be 

Firs,  concerning  injections  nsed  '^^^^'^^X  ^^^Z^^lX 
f  t  ™^rf,:ferci:n:™v£nX":.U.:-er  Is  lodgel  In-gK 
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finally  expelled,  the  injected  fluid  distending  the  lower  part  of  the 
large  gut,  and  so  exciting  the  vermicular  action  of  the  intestines  far 
beyond  the  point  reached  by  the  injection.  The  object,  therefore,  is 
to  distend  the  rectum  and  the  adjoining  part  of  the  intestine,  but  an 
enema  constantly  fails  because  not  enough  fluid  is  introduced  to  excite 
contraction.  It  is  necessary  to  introduce  a  considerable  quantity  of 
fluid,  as  much  as  two,  three,  or  even  four  pints.  Any  one,  who,  for 
the  first  time,  without  due  observance  of  certain  conditions,  attempts 
to  mtroduce  a  copious  injection  into  the  rectum,  will  in  all  probability 
fail. 

When  a  copious  injection  is  to  be  given,  the  patient  should  be  placed 
on  his  left  side,  and  the  fluid  must  be  slowly  pumped  into  the  rectum; 
after  a  variable,  but  usually  a  short,  time,  the  patient  complains  of  in- 
ability to  retain  more,  and  suffers  from  coUcky  pain  in  the  belly,  and 
an  urgent  desire  to  empty  the  bowels.    The  pumping  must  now  be 
intermitted  for  a  while,  and  the  patient  directed  to  prevent  the  escape 
of  the  fluid  ;  but  if  he  is  unable  to  control  the  sphincter,  the  adminis- 
trator must  help  him.    This  can  be  done  in  several  ways,  each  having 
for  Its  object  the  strengthening  the  contraction  of  the  sphincter.  The 
smiplest,  but  not  always  the  most  successful,  plan,  is  to  firmly  support 
the  perinseum  and  structures  around  the  anus,  either  with  the  bare 
hand  or  with  the  aid  of  a  folded  towel.    Should  this  support  prove 
ineffectual,  which  is  often  the  case  after  a  considerable  quantity  of  fluid 
has  been  mtroduced,  further  assistance  is  afforded  by  passing  into  the 
rectum,  alongside  the  nozzle  of  the  enema-pipe,  one,  two,  or  even  three 
hngers,  as  circumstances  may  require,  and  pressing  them  with  the 
nozzle  strongly  upward.    Stimulated  in  this  way,  the  sphincter  firmly 
grasps  the  fingers,  and  effectually  prevents  the  escape  of  the  fluid  • 
indeed  with  these  precautions,  almost  any  amount  of  fluid  may  be 
pumped  into  the  intestines.    From  time  to  time  the  patient  wm  com- 
Plam  of  griping  pains  and  an  oppressive  desire  to  go  to  stool  when 
h  pu™p,ng  should  be  stayed  awhile,  and  recomnLced  as  soon  as 
these  symptoms  pass  away.    The  operation  over,  the  patient  mus^  1 

r?o?:e  rnrtefo"  '''''  PossiCto\S  tli 

It  need  scarcely  be  mentioned  that  if  the  rprh,m  i 

the  large  intestine  is  the  seat  of  can   r  o  '  3  S " ^^^^^^^  ^"'^ 

copious  injections,  and  the  introduction  of  a  lonf  ,  f 

with  danger.  i-roaucuon  ot  a  long  tube,  are  attended 

Sometimes  the  rectum  and  lower  part  of  ihp  m,f  •   i  i    1  , 
tenlion  with  feces,  agains.  whid™e«ef(,Jd  il  T/'" 
■"g  no  passage,  i,  of  necessity  flo,vs  bacHhroulh  ll  7 
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a  blockade.  A  hollow  tube  of  some  inches  in  length  is  passed  through 
the  impacted  faeces,  till  its  free  extremity  reaches  the  sigmoid  flexure,, 
or  even  higher.  If  the  tube  is  passed  through  the  accumulation  in  the 
intestine,  the  injection  can  easily  proceed.  Should  this  manoeuvre  fail, 
and  the  need  is  urgent  to  obtain  an  evacuation,  then  two  or  three 
fingers,  according  to  the  yielding  of  the  sphincter,  are  to  be  introduced 
in  the  rectum  to  withdraw  the  fseces.  This  can  be  easily  accomplished 
if  the  fasces  are  hard  and  firm.  Obstinate  constipation  of  this  charac- 
ter occurs  most  commonly  in  diabetes.  The  hard  and  almost  stone- 
like fseces  can  easily  be  withdrawn  by  the  fingers  in  the  manner  de- 
scribed ;  and  much  more  may  be  withdrawn  than  is  contained  in  the 
rectum,  for  although  the  intestines  may  be  unable  to  force  the  hard- 
ened fcEces  through  the  sphincter,  they  are  quite  capable  of  propelling 
them  into  the  rectum;  consequently  as  fast  as  the  faeces  are  with- 
drawn, fresh  supplies  are  propelled  downwards  within  easy  reach  of 
the  fingers. 

Various  fluids  are  employed  as  enemata.  Sometimes  simple  warm 
Avater  or  gruel ;  at  other  times,  to  one  or  other  of  these  is  added  soap, 
turpentine,  or  castor-oil.  When  castor-oil  or  turpentine  is  added  to 
the  injection,  soap  and  gruel  is  generally  employed  to  help  to  suspend 
these  substances.  It  must  be  recollected  that  castor-oil  and  turpentine 
are  lighter  than  Avater,  and  will  float  on  its  surface,  so  that  if  the  oil  or 
turpentine  is  added  to  the  fluid  to  be  injected,  although  the  whole  may 
be  well  stirred,  yet,  as  the  injection  proceeds,  the  oil  rises  to  the  sur- 
face. As  the  tube  of  the  syringe  lies  at  the  bottom  of  the  vessel,  the 
lower  stratum  of  the  liquid  is  first  injected,  and  much  of  the  oil  or 
turpentine  either  floats  on  the  surface  or  sticks  to  the  sides  of  the 
vessel,  while  the  small  portion  ultimately  injected  operates  only  upon 
the  rectum  and  the  neighbouring  intestines.  The  object  should  be  to 
make  the  oil  or  the  turpentine,  as  the  case  may  be,  rise  as  high  up  the 
canal  as  possible,  so  as  to  bathe  and  influence  the  mucous  lining  of  the 
intestines.  The  oil  or  turpentine,  well  beaten  up  with  three  or  four 
ounces  of  gruel,  or  soap  and  water,  should  be  first  injected,  and  then 
the  water  is  to  be  pumped  in,  so  as  to  force  the  oil  far  up  the  intestinal 

What  should  be  the  temperature  of  an  injection  ?  Tepid  fluid  is 
generally  used,  but  some  consider  that  an  injection  differing  m  tempera- 
Uire  widely  from  that  of  the  body,  acts  more  energetically  on  the 
tissues,  and  excites  the  intestines  to  more  vigorous  action.  Th"^  ^°  f 
or  hot  water  may  be  used,  and  very  cold  water  may  be  injected  wit  out 
inconvenience,  and  without  the  patient's  cognizance  of  its  temperatuie 

It  is  unadvisable  habitually  to  use  warm  evacuant  enemata  les  a 
torpid  condition  of  the  intestines  ensue,  which  will  ultimately  render  the 
constipation  worse. 
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As  we  have  said,  large  quantities  of  water  are  employed  to  unload 
the  bowels  :  but  this  is  not  the  sole  use  of  a  free  injection.  If  used  com- 
fortably warm,  it  is  very  soothing  to  the  intestines  and  to  the  neighbour- 
ing organs.  Thus  warm  injections  will  often  much  mitigate  the  pain  of 
<:ancer,  either  of  the  intestines  or  of  the  adjacent  organs  ;  injections, 
also,  often  greatly  relieve  the  very  distressing  straining  desire  to 
evacuate,  without  any  riddance  of  fasces,  which  occur  in  intestinal 
cancer.  Warm  injections  soothe  the  pain  of  cystitis,  prostatitis,  abscess 
of  the  prostate,  and  pelvic  and  abdominal  pains  generally.  {Vide 
•  Opium  and  Belladonna.) 

In  some  instances  of  suppression  of  urine  copious  injections  appear 
to  act  beneficially. 

Injections  are  often  successful  in  restraining  obstinate  or  dangerous 
diarrhoea.  It  is  by  no  means  necessary  for  the  injection  to  reach  that 
part  of  the  intestines  upon  which  the  diarrhoea  depends ;  for,  whether 
the  mischief  is  situated  in  the  small  or  large  intestines,  the  injection  is 
equally  beneficial,  owing  no  doubt  to  a  close  sympathy  between  the 
different  parts  of  the  intestines,  so  that  an  impression  made  on  one 
part  is  communicated  to  another.  In  restraining  diarrhoea  only  a  small 
quantity  should  be  injected,  otherwise  the  intestine  is  stimulated  to 
contract  and  expel  the  enema,  when  it  should  be  retained  as  long  as 
possible,  in  order  the  more  effectually  to  influence  the  bowels.  An 
injection  of  an  ounce,  or  at  most  two  ounces,  is  sufficient  for  an  adult ; 
and  it  may  be  repeated  several  times  a  day  according  to  the  urgency  of 
the  diarrhoea. 

The  material  used  in  such  enemata  is  starch,  boiled  or  raw,  of  the 
consistence  of  cream,  and  at  a  temperature  of  100°.  An  injection 
simply  composed  of  starch  proves  effectual ;  but  its  astringent  sedative 
action  may  be  much  heightened  by  the  addition  of  some  drops  of  laud- 
anum, graduated  in  quantity  according  to  the  patient's  age  and  condi- 
tion Ihe  addition  of  some  acetate  of  lead  or  sulphate  of  copper 
renders  this  injection  more  astringent.  These  injections  are  invaluable 
in  cases  where  delay  is  death.  They  will  save  many  a  life  in  the 
choleraic  diarrhoea  of  children,  which  so  rapidly  proves  fatal  unless 
speedily  restrained.  The  diarrhoea  of  typhoid  fever,  which,  if  excessive 
adds  extremely  to  the  patient's  danger,  yields  generally  to  these  injec- 
tions, so  usually  does  the  diarrhoea  of  phthisis. 

Injections  are  commonly  used  to  destroy  thread-worms,  which  infest 
the  rectum  and  the  intestines  in  its  immediate  neighbourhood,  but  occur 
in  no  other  part  of  the  canal.  As  the  object  of  the  injection  is  Z 
destroy  these  entozoa,  a  sufficient  quantity  of  fluid  should  be  employed 
so  as  to  reach  a  httle  higher  than  the  rectum.  For  an  adult  hnlf  n 
pmt  IS  sufficient,  and  fora  child,  of  course,  less,  lo  h;  watt  ^  d 
various  substances  can  be  added,  as  common  salt,  tincture  o"' 
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chloride  of  iron,  lime-water,  quassia,  and  various  other  similarly  acting 
vermicides,  with  the  object  either  of  directly  poisoning  the  worms,  or 
of  destroying  them  by  coagulating  the  albuminous  structures  of  their 
bodies.  Injections  are  always  successful  in  removing  worms,  and  thus 
affording  temporary  relief ;  but  it  must  always  be  recollected  that  the 
morbid  state  of  the  mucous  coat  of  the  intestines,  favouring  the  produc- 
tion of  worms,  must  be  remedied  if  permanent  reHef  is  to  be  obtained. 
A  teaspoonful  of  salt,  or  a  drachm  of  the  tincture  of  steel,  to  half  a  pint 
of  water,  is  sufficiently  strong  to  effect  the  destruction  of  these  delicately 
formed  animals.  Solutions  too  concentrated  must  not  be  injected^ 
otherwise  inflammation  may  occur,  perhaps  severe  enough  to  cause 
sloughing  in  the  rectum  and  margins  of  the  anus. 

Nutritive  enemata  are  employed  in  stricture  of  the  oesophagus,  or 
when  tumours  press  upon  this  tube  and  render  swallowing  impossible, 
in  persistent  vomiting,  and  in  painful  diseases  of  the  stomach,  like 
chronic  ulcer.  A  nutrient  enema  should  not  exceed  three  or  four 
ounces  of  bland,  unirritating  material,  otherwise  the  lining  membrane 
of  the  rectum  becomes  irritated  and  inflamed,  a  condition  adverse  to 
absorption.  Mr.  Marcus  Beck  advises  the  addition  to  the  injection  of 
pepsine  and  dilute  hydrochloric  acid.  From  experiments  on  dogs, 
M.  Bauer  finds  that  the  large  intestines  freely  absorb  peptones,  but  that 
pure  soluble  albumen  is  not  absorbed,  though  it  is  taken  up  readily  on 
the  addition  of  salt.  Acid  solutions  of  albumen,  as  meat  dissolved  in 
weak  hydrochloric  acid,  are  also  freely  absorbed.  Fats  and  starches 
injected  into  the  large  intestine  failed  to  support  life  for  any  consider- 
able time.  It  sometimes  happens  that  the  rectum  will  not  retain  evea 
four  ounces,  and  this  inability  is  more  liable  to  occur  after  injections 
have  been  continued  for  some  time.  Before  giving  a  nutritive  m- 
jection,  it  must  be  ascertained  that  the  rectum  is  not  filled  up  with 
faeces. 

Dr.  W.  O.  Leube  employs  the  pancreas  of  the  ox  or  pig  as  a 
ferment ;  one  part  of  finely-minced  pancreas  being  mixed  with  three 
parts  of  scraped  meat  rubbed  well  together  with  warm  water,  so  that 
the  mixture  is  easily  injected.  Fat,  not  exceeding  one-sixth  part  of 
the  meat,  may  be  added.  This  injection  is  retained  from  twelve  to 
thirty-six  hours,  and  the  stools  afterwards  generally  possess  an  ordinary 
f^cal  character.  By  experiments  on  dogs.  Dr.  Leube  has  proved  that 
by  means  of  injections  a  considerable  quantity  of  mtrogen  can  be 

taken  up  into  the  system. 

Astringent  and  stimulating  injections,  composed  of  a  pint  ot  ^^ a  ei, 
and  containing  ten  to  twenty  grains  of  sulphate  of  copper,  or  corre- 
sponding quantities  of  nitrate  of  silver  and  sulphate  of  zinc,  prove  of 
^'eat  sefvice  in  restraining  the  troublesome  straunng  — 
chronic  dysentery.     In  the  earlier  stages,  also,  of  dysenterj,  lar.e 
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emollient  enemata  prove  useful,  especially  by  removing  the  fcetid 
discharges,  and  soothing  the  inflamed  mucous  membrane.  In  other 
sections,  whilst  treating  of  individual  drugs,  various  additional  uses  of 
enemata  are  pointed  out. 


ON  ACUPUNCTURE. 

Acupuncture  is  a  veiy  successful  mode  of  treating  lumbago.  It  will 
rarely  fail  to  afford  relief,  and  in  the  majority  of  cases  it  will  cure  at 
once,  though  the  lumbago  has  lasted  a  week,  or  even  three  weeks.  It 
succeeds  best  by  far  in  typical  cases  of  lumbago,  when  the  loin 
muscles  of  both  sides  are  affected  and  the  pain  is  most  severe  on  a 
to-and-fro  movement.  I  have  treated  a  large  number  of  such  cases  by 
acupuncture  and  find  that  it  gives  almost  instantaneous  relief.  It  is 
generally  sufficient  to  run  the  needle  once  deeply,  say  an  inch  into  the 
muscles  on  each  side  of  the  spine,  over  the  seat  of  greatest  pain. 
Perhaps  it  may  be  better  to  leave  the  needles  for  a  few  minutes 
sticking  in  the  back,  but  I  have  hitherto  found  this  proceeding  un- 
necessary. 

Generally,  when  the  needles  are  first  withdrawn,  the  patient  says  the 
pain  is  slightly  eased,  but  presently  it  decreases  rapidly,  and  in  three 
or  four  minutes  it  is  entirely  gone,  perhaps  a  little  stiffness  only 
remaining ;  but  even  this  may  be  absent.  The  patient,  who  just  before 
could  not  bend  in  the  slightest  degree  without  the  greatest  pain,  who 
could  not  possibly  stoop  to  touch  his  toes,  now  bends  backwards  and 
forwards  with  the  utmost  ease,  often  with  a  look  of  astonishment 
mingled  with  incredulity,  as  if  the  cure  were  too  wonderful  to  be  true. 

Faradization  of  the  back  is  in  my  experience  almost  as  successful  as 
acupuncture,  though  the  pain  more  frequently  returns  than  after 
acupuncture.  Under  either  treatment  it  sometimes  happens  that,  after 
several  hours  of  relief,  the  pain  returns,  and  a  renewal  of  the  treat- 
ment may  either  be  almost  without  avail,  or  its  influence  may  rapidly 
grow  less  and  less.  Freezing  the  back  with  ether  spray  or  with  Arnott's 
ice  mixture  is  also  often  successful.  So  also  is  the  old-fashioned  way 
of  ironing  the  back  with  a  common  flat  iron,  as  hot  as  can  be  fairly 
borne,  passed  over  a  piece  of  brown  paper  placed  across  the  loins 
The  thermic  hammer,  too,  often  succeeds  in  subduing  lumbago.  These 
modes  of  treatment  I  have  found  not  so  successful  in  the  less  typical 
forms  of  lumbago ;  for  instance,  if  the  pain  on  movement  is  restricted 
to  one  side,  or  is  felt  only  on  twisting  or  turning  the  body,  and  not  on 
bendmg  to  or  fro. 
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Lumbago  is  not  uncommonly  associated  with  sciatica  or  shooting 
pams  along  some  branches  of  the  lumbar  nerves,  sometimes  the  pain 
shootmg  along  the  skin  in  the  front  of  the  body,  and  along  the  groove 
in  the  groin  Sometimes,  on  curing  the  lumbago,  we,  as  the  patient 
terms  it,  drive  the  pain  "  into  some  of  the  branches  of  the  lumbar 
or  sacral  plexus,  which  then  assumes  a  neuralgic  character.  When 
these  two  pains  are  associated  I  find  that  it  is  easy  to  cure  the  lumbago, 
but  that  the  sciatica  or  other  neuralgic  complication,  remaining  un- 
relieved, is  far  more  difficult  to  dispose  of.  Occasionally,  after  curing 
the  back  by  galvanism  or  the  needles,  the  neuralgic  pains  give  way  to 
be  replaced  by  the  lumbago  ;  and  when  the  lumbago  is  got  rid  of  the 
neuralgic  pains  recur.  Let  me  repeat  that  these  compound  cases  are 
generally  obstinate,  and  the  neuralgic  factor  the  most  so.  Acupunc- 
ture will  prove  useless  when  lumbago  is  accompanied  by  high  fever,  or 
when  it  is  the  first  symptom  of  acute  rheumatism. 

It  is  a  good  plan,  when  rid  of  the  lumbago,  to  apply  to  the  back  a 
belladonna  or  a  lead,  or  a  Burgundy  pitch  plaster  spread  on  leather, 
both  on  account  of  the  warmth  and  the  support  it  affords.  The  Bur- 
gundy pitch  plaster  sticks  closest,  but  is  very  apt  to  irritate  delicate 
skins,  especially  in  warm  weather,  and  often  indeed  cannot  be  borne. 
Even  lead  or  belladonna  plaster  may  irritate  the  skin,  bringing  out  a 
papular  or  eczematous  eruption,  due  in  part  to  the  retention  of  perspir- 
ation, which,  decomposing,  irritates  the  skin.  By  removing  the  plaster 
every  few  days,  wiping  it,  and  washing  the  skin,  and  then  re-applying 
the  plaster,  this  irritation  may  often  be  prevented,  or  the  plaster  may  be 
perforated  after  the  manner  of  Alcock's  porous  plaster. 

I  have  found  acupuncture  far  less  successful  in  the  treatment  of 
sciatica ;  in  a  few  cases  it  acts  no  doubt  as  speedily  and  as  completely  as 
in  lumbago,  but  this  prompt  action  is  unfortunately  the  exception.  Some 
hold  that  it  is  necessary  to  pierce  the  nerve,  and  the  uncertain  results 
of  acupuncture  in  sciatica  may  possibly  be  due  to  the  needle  some- 
times impaling  the  nerve,  but  more  frequently  missing  it.  This  treat- 
ment generally  gives  some,  though  generally  very  transient,  relief,  lasting 
only  from  a  few  minutes  to  an  hour  or  so.  In  cases  due  to  diseased 
spine  or  pressure  on  the  nerves  from  abdominal  solid  tumours,  abscesses, 
or  fsecal  accumulation,  acupuncture  is  not  appropriate.  The  needle 
must  be  thrust  in  deeply,  even  to  the  bone,  in  various  places  over  the 
seat  of  pain  in  the  course  of  the  affected  nerve.  When  only  partially 
successful,  this  treatment  removes  the  pain  along  the  course  of  the 
sciatic  nerve,  but  generally  leaves  unaffected  the  pain  below  the  knee, 
especially  outside  the  ankle.  Indeed,  I  may  add,  that  whilst  all  forms  of 
sciatica  are  obstinate,  those  cases  are  most  rebellious  when  the  pain 
reaches  below  the  knee,  or  when  it  is  restricted  to  the  region  above  the 
sciatic  tuberosity. 
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Acupuncture,  or  incisions,  into  the  dropsical  tissues  of  the  feet  and 
ankles,  or  lower  part  of  the  calf,  is  an  old  but  now  too  much  neglected 
mode  of  treating  both  cardiac  and  renal  dropsy.  Acupuncture  no  doubt 
sometimes  excites  erythematous  inflammation,  sufficient  to  cause  the 
dropsical,  vitally  depressed  tissues  to  slough  extensively  and  progres- 
sively. In  one  instance  I  have  seen  the  muscles  not  only  laid  bare,  but 
dissected  out,  over  the  lower  part  of  the  calf  to  the  extent  of  eight  square 
inches,  yet  in  this  case,  after  the  dropsy  had  drained  away,  the  tissues, 
recovering  their  lost  vitality,  healed,  and  the  man  left  the  hospital 
greatly  improved.  It  is  better  to  make  incisions  instead  of  pricks  with 
the  acupuncture  needle.  The  incisions  should  be  from  three-quarters 
to  an  inch  long,  and  should  reach  well  into  the  subcutaneous  tissue, 
and  the  legs  should  be  kept  dependent  and  be  enveloped  in  hot 
fomentations.  The  feet  and  ankles  should  also  be  placed  in  hot  water 
for  an  hour  night  and  morning,  to  aid  the  escape  of  serosity.  As  hot 
fomentations  sometimes  bring  out  a  troublesome  crop  of  eczema,  it  is 
well  to  keep  over  the  incision  a  moist  sponge  wrung  out  in  hot  water,  to 
soak  up  the  discharge  ;  but  unless  this  is  very  frequently  changed,  the 
dropsical  fluid  will  surcharge  and  run  through  the  sponge,  therefore  the 
bed  should  be  protected  by  a  large  piece  of  mackintosh.  If  hot  fomen- 
tations are  used,  they  should  be  made  with  a  solution  of  boracic  acid, 
which  tends  to  keep  the  discharge  sweet,  and  is  less  liable  to  bring  out 
patches  of  erythema  or  a  crop  of  eczema. 

As  the  discharge  quickly  decomposes,  and  becomes  offensive,  the 
clothes  and  sponges  used  should  be  washed  in  a  solution  of  chlorinated 
soda,  or  moistened  with  a  weak  solution  of  carbolic  acid.  These  free 
incisions  allow  the  easy  escape  of  the  dropsical  fluid,  to  the  relief  of  the 
distended  and  depressed  tissues  in  the  neighbourhood  of  the  incisions, 
thus  lessening  the  likelihood  of  inflammation  and  sloughing,  which  are 
very  apt  to  occur  after  mere  pricks.  One  incision  over  each  outer  mal- 
leolus is  generally  sufficient.  With  incisions,  though,  there  is  not  much 
fear  of  sloughing ;  still,  as  this  untoward  event  may  occur,  it  is  better 
not  to  incise,  especially  with  very  old  or  very  weak  patients,  till  other 
methods  have  been  tried  and  have  failed.  The  benefits  are  prompt  and 
striking.  Serosity  runs  freely  from  the  wounds  ;  so  that  in  a  few  hours 
pints  may  be  discharged.  As  the  fluid  runs  away,  of  course  the  dropsy 
grows  less,  first  in  the  upper  part  of  the  body,  of  the  pleura  and  the 
abdomen  ;  hence  the  dyspnoea,  due  to  hydrothorax,  disappears,  and  the 
tightness  over  the  upper  part  of  the  abdomen  ceases.  At  last  the  fluid 
drains  out  of  the  legs,  and  all  the  dropsy  is  removed,  and  without  pro- 
ducmg  depression,  for  the  dropsical  fluid  from  the  cellular  tissues  unlike 
mflammatory  exudations,  contains  very  little  albumen ;  so  little  that  it 
only  becomes  opalescent  on  boiling  and  on  adding  nitric  acid 

In  cardiac  dropsy  it  appears  to  me  that  this  treatment  is  more 
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beneficial,  when  due  to  aortic  than  to  tricuspid  mischief.  In  dropsy 
due  to  aortic  regurgitant  disease,  there  is  a  greater  tendency  to  effusion 
into  the  pleural  and  abdominal  cavities  than  when  due  to  tricuspid 
disease,  and  the  dropsy  increases  more  rapidly.  Thus  when  dropsy 
invades  the  feet,  it  usually  spreads  quickly  up  the  legs,  and  before  the 
legs  are  extensively  swollen  hydrothorax  often  sets  in,  embarrassing  the 
already  distressed  breathing;  so  that  in  heart  disease,  and  especially  in 
the  aortic  regurgitant  form,  in  addition  to  the  paroxysmal  panting 
dyspnoea  due  to  the  heart  mischief,  we  have  the  constant  dyspnoea  or 
orthopncea  of  hydrothorax ;  the  orthopnoea  greatly  predominating  over 
the  dyspnoea  directly  dependent  on  the  heart.  The  incisions  into  the 
leg  drain  off  the  fluid  from  the  upper  parts  of  the  body,  first  emptying 
therefore  the  pleural  cavities,  and  promptly  removing  the  greater  part 
of  the  dyspnoea.  This  treatment  is  also  useful  in  the  dropsy  of 
Bright's  disease. 

How  long  will  it  be  before  the  fluid  re-accumulates  and  the  advantage 
thus  gained  is  lost  ?  In  tricuspid  dropsy,  so  long  as  the  valvular  in- 
competency continues,  the  dropsy  will  return,  and  the  rapidity  of  its 
recurrence  will  of  course  depend  on  the  degree  of  regurgitation.  In 
aortic  dropsy,  and  the  dropsy  from  Bright's  disease,  success  is  often 
much  greater.  In  some  cases,  indeed,  one  operation  often  dissipates 
the  fluid,  never  to  re-accumulate  ;  though  more  often  two  or  even  more 
operations  at  varying  intervals  are  necessary,  the  fluid  each  time  return- 
ing less  and  less  rapidly.  In  cases  of  very  extensive  dropsy,  strange  to 
say,  I  have  known  the  fluid  not  to  return,  although  the  disease  of  the 
heart  or  kidneys  has  remained  unaffected.  Thus,  the  amount  of 
albumen,  and  the  quantity  of  urine,  has  remained  just  the  same  in  cases 
of  Bright's  disease,  and  yet  after  draining  away  the  fluid  it  has  never 
returned.  I  have  seen  this  excellent  result  in  a  case  where  the  tissues 
were  shiny  with  distension ;  the  abdomen  largely  distended  with  fluid, 
and  the  albumen  on  boiling  occupying  half  the  test-tube,  yet,  after 
draining  away  the  dropsy  by  incisions,  the  fluid  never  re-accumulated, 
though  the  proportion  of  albumen  continued  the  same,  this  patient 
remained  free  from  dropsy  more  than  six  months  after  the  opera- 
tion. 


"COUNTER-IRRITATION"  OR  THE  INFLUENCE  OF 
"LOCAL"  AGENTS  ON  DISEASE. 

THAT  local  applications  are  capable  of  external  topical  controlling 
disease,  I  believe  few  practical  men  will  be  inchned  to  deny,  though 
from  time  to  time  on  this  point  some  scepticism  finds  expression. 
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The  influence  of  local  applications  are  transmitted  in  three  different 
ways. 

1.  By  mere  contact. 

2.  The  active  principle  of  the  topical  agent  may  pass  deeply  into 
the  tissues  and  affect  the  deep  parts. 

3.  The  influence  may  travel  through  the  nervous  system  along 
afferent  nerves  to  the  nerve  centres  and  be  thence  reflected  to  distant 
parts. 

The  spread  of  disease  by  mere  contact  is  evidenced  in  that  form  of 
ulcerative  stomatitis  affecting  the  edges  of  the  gums,  when  the  cheek 
and  tongue  opposed  to  the  inflamed  and  ulcerated  surface  becomes 
inflamed  and  ulcerated ;  and  similar  extension  of  inflammation  and 
ulceration  by  mere  contact  is  witnessed  in  the  spread  of  non-specific, 
as  well  as  specific,  sores  from  the  glands  to  the  prepuce,  or  vice  versa  ; 
and  likewise  when  we  find  a  gi'oup  of  tubercles  on  the  pulmonary 
pleura,  formed  also  on  the  opposite  costal  pleura,  the  morbid  process 
having  extended  from  one  surface  to  the  other,  without  the  in- 
tervention of  adhesions  between  the  pulmonary  and  parietal  membranes. 

The  second  means  of  extension  by  the  passage  of  the  active  principle 
of  the  local  application  to  deep  parts  is  probably  sometimes  exemplified 
in  the  case  of  blisters,  &c.,  for  Dr.  Inman  and  others  have  shown  that 
blisters,  and  other  counter-irritants,  applied  to  the  chest  or  abdomen, 
will  in  some  instances  excite  inflammation  of  the  corresponding  part  of 
the  pleura  or  peritoneum ;  again,  an  irritant,  applied  to  a  knee  dis- 
tended by  synovitis  or  rheumatism,  increases  the  distension  for  a  day  or 
two. 

By  the  third  means  pointed  out  we  affect  distant  parts  not  texturally 
connected  M'ith  the  tissues  to  which  the  topical  agent  is  applied,  except 
through  the  nervous  or  vascular  system.  In  this  way  we  can  influence 
distant  parts  both  in  health  and  in  disease.  If  in  a  state  of  health,  as 
Brown-Sequard  points  out,  we  irritate  the  skin  over  the  kidneys,  the 
renal  arteries  will  contract ;  and  cold  applied  to  part  of  a  bat's  wing  will 
cause  contraction  of  the  vessels  of  the  corresponding  part  of  the  opposite 
wmg.  Irritants  like  snuff  applied  to  the  nose  excite  sneezing,  and  ipeca- 
cuanha by  its  effect  on  the  terminations  of  the  nerves  of  the  stomach 
excites  nausea,  a  complex  act,  involving  not  only  an  elaborate  co-ordi- 
nated muscular  movement,  but  also  increased  secretion  of  the  salivary 
glands  and  of  the  mucous  membrane  of  the  bronchial  tubes.  There  are 
many  other  well-known  physiological  instances  of  the  production  of 
distant  effects  by  means  of  a  topical  application. 

_  The  remote  effect  of  a  topical  agent  is  made  manifest  in  disease 
m  a  twofold  manner  by  the  irritation  produced  by  a  given  patho- 

logical condition;  (2)  by  a  medicinal  application.  The  effect  of  a  patho- 
logical topical  irritant  is  shown  in  the  following  examples  :— 
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rrn!vl't>,'''^r?''  °^    ''''^^  production  of  neuralgic  pains  at  a  distance 

from  the  startmg  pomt  is  well  exemplified  in  neuralgia  of  the  various  branches  o  the 

has  excited  neuralgia  in  another  nerve  anatomically  unrelated  to  it;  for  instance 
njury  to  the  ulnar  nerve  has  produced  neuralgia  of  the  fifth.    Various  serious  "tr  ! 

becoming  led,  swollen,  very  tender,  and  even  indurated,  and  neuralgia  of  the  temple 
often  turns  the  hair  of  that  part  rapidly  grey,  M'hilst  neuralgia  of  the  eye  leads  to 
serious  inflammation,  sometimes  even  to  ulceration  of  that  organ.    Secretion  too 
may  become  modified  ;  thus  each  paroxysm  of  pain  may  increase,  diminish,  or' alter 
ttie  salivary  or  lachrymal  secretions. 

The  effects  of  a  medicinal  application  in  disease  is  well  exemplified 
in  the  following  instances  : — 

The  application  of  aconitia  ointment  over  a  painful  neuralgic  nerve  often  relieves 
distant  neuralgias,  and  sometimes  sickness.  (See  Aconite).  For  instance,  we  often 
hnd  a  case  of  neuralgia  of  the  ophthalmic  branch  of  the  fifth  nerve  followed  in  some 
hours  by  neuralgia  of  the  auricular  or  occipital  nerve.  Here  the  ointment,  by  re- 
hevmg  the  supra-orbital  pain,  will  prevent  the  neuralgia  of  the  other  nerves.  Again, 
in  neuralgic  sick  headaches,  this  ointment,  by  abolishing  the  supra-orbital  pain,  which 
often  radiates  far  above  the  brow,  will  prevent  the  consequent  sickness. 

The  mfluence  of  a  topical  remedy  travelling  through  the  nervous 
system  will  affect  distant  diseased  parts  in  two  ways  :— i.  It  may  act 
through  a  healthy  nervous  system  ;  2.  It  may  modify  or  remove  disease 
of  the  central  nervous  system,  and  so  remove  or  lessen  the  effects  of  that 
disease  manifested  on  a  distant  part. 

I  liave  already  exemplified  the  first  means  of  reaching  disease  through 
the  healthy  nervous  system,  and  will  attempt  to  show  that  it  is  probable, 
or  at  least  feasible,  to  infer  that  in  various  ways  we  can  modify  nutrition, 
secretion,  &c.,  according  to  the  nature  of  the  application,  and  that  we 
may  hope  in  time  to  apply  our  local  remedies  with  far  greater  precision 
than  heretofore  so  as  to  increase,  check,  or  alter  nutrition  or  secretion 
and  to  control  diseased  changes. 

I  will  first  consider  the  influence  of  topical  applications  on  distant 
parts  through  the  healthy  nervous  system,  starting  with  the  general  propo- 
sition— that  by  means  of  local  agents  we  can  induce  in  the  central  nervous 
system  a  measureless  variety  of  changes.  First  I  draw  attention  to  the 
fact  that  sensory  nerves  can  convey  a  great  variety  of  impressions  and 
must  produce  a  corresponding  variety  of  impressions  on  their  nervous 
centres.  Trophic  nerves,  or  if  there  be  no  trophic  nerves  then  some  other 
nerves  ministering  to  nutrition  and  secretion,  modify  these  processes  in 
manifold  ways,  and  so  must  be  capable  of  transmitting  various  impres- 
sions. These  varied  influences  on  nutrition  depend  of  course  on  the  con- 
dition of  the  nervous  centres ;  and  if  we  are  able  variously  and  in  different 
degrees  to  influence  these  nervous  centres,  we  may  fairly  expect,  in  many 
modes  and  in  different  proportions,  to  modify  nutrition  and  secretion  in 
distant  parts  supplied  by  the  trophic  nerves. 
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The  nerves  of  sense  will  amply  illustrate  the  numberless  independent 
impressions  transmissible  by  the  nerves. 

{a).  Smell.  The  odour  of  two  kinds  of  flowers  is  never  alike,  and  we  can  detect 
one  kind  of  flower  from  another  by  its  scent. 

{b).  Sight.  The  great  variety  and  sliades  of  colour  in  nature,  every  species  of 
plant  for  instance  having  its  distinctive  shade. 

{c.)  Hearing.  No  two  voices  are  alike;  moreover  in  sounds  we  can  detect, 
gradually,  an  infinite  variety  of  timbre  or  quality  of  sound,  as  apart  from  intensity 
and  pitch. 

(d).  Taste.    We  can  discriminate  savours  in  an  endless  variety. 

(if).  Touch.  We  know  most  objects  by  tactile  perception.  The  same  nerve  can 
convey  infinite  varieties  of  pain ;  indeed,  it  is  probable  that  an  identical  pain  does 
not  occur  twice  over  in  two  separate  illnesses,  or  in  different  individuals. 

If  the  doctrine  of  "specific  energies "  or  "specific  function"  of  nerves  should 
turn  out  to  be  correct,  it  must  be  admitted  that  much  of  the  argument  in  this  section 
will  lose  its  force. 

According  to  this  doctrine,  the  difference  between  nerves  depends  on  the  different 
constitution  of  their  end-organs,  on  their  peripheral  and  central  tenninations.  To 
take  the  case  of  the  eye  : — The  peripheral  end-organ  of  each  fibre  can  receive  an 
impression  from  one  colour  only,  other  colours  being  incapable  of  exciting  an  im- 
pression on  that  nerve  termination  :  a  nerve  termination  whose  function  it  is  to  be 
excited  by  yellow,  being  unreceptive  of  an  impression  of  blue,  &c.  Hence  compound 
colours  are  split  up  into  simpler  colours,  and  so  conducted  to  the  sensorium.  The 
same  is  supposed  to  be  the  case  with  sound,  complex  sounds  being  decomposed  into 
its  components.  In  the  argument  in  this  section,  I  have  sought  to  show  that  each 
nerve  can  receive  and  transmit  to  the  brain  a  great  variety  of  impressions,  and  that 
the  trophic  and  secretory  nerves  in  their  turn  can  also  each  carry  a  great  many  im- 
pressions, and  not  merely  increase  or  decrease  the  activity  of  secretion  or  nutrition 
(oxydation  of  tissue),  but  likewise  within  certain  limits  modify  the  nature  of  the  com- 
pounds formed  in  these  two  processes. 

Supposing  that  a  nerve-end  can  receive,  and  therefore  its  trunk  can  conduct,  only 
one  kind  of  impression,  it  is  hard  to  explain  how  we  can  detect  timbre  or  quality  of 
sound.  We  detect  one  instrument  from  another,  nay,  one  violin  from  another,  by  the 
quality  of  its  sound.  Again,  how  can  we  explain  the  great  varieties  of  pain  ?  Is 
each  distinctive  pain  conducted  by  a  separate  nerve,  and  do  these  conducting  nei-ves 
differ  from  the  nerves  conducting  physiological  sensations  ? 

We  see  therefore  that  within  its  natural  sphere  each  nerve  can  con- 
vey an  almost  endless  variety  of  impulses,  which  must  induce  a  corre- 
sponding variety  of  changes  affecting  the  terminations  of  the  nerves,  the 
nerves  themselves,  their  nuclei  and  the  sensorium ;  in  other  words  every 
kind  of  sensation  excites  a  different  molecular  arrangement  in  the  nerves 
and  their  nuclei.  Applications  to  the  skin  of  mustard,  cantharides 
aconite,  veratria,  &c.,  each  produces  a  distinct  characteristic  sensation' 
each  determines  a  distinct  molecular  arrangement  in  the  nerves'  and 
their  nuclei. 

I  may  here  be  allowed  to  add,  that  to  me  it  seems  inconceivable  that  a  current 
called  nervous,  whether  electric  or  allied  thereto,  can  produce  the  measureless  variety 
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of  sensations  we  constantly  experience,  for  a  variety  in  the  quantity  and  intensity  of 
the  current  would  simply  intensify  the  sensation  in  a  corresponding  degree.  A  great 
variety  of  sensations  must  therefore  be  due  to  a  varying  molecular  arrangement  in  the 
nerves  and  their  nuclei.  But  if  impressions  are  conveyed  through  nerves  by  currents, 
there  must  be  an  endless  variety  of  these  currents,  which  mduce  or  depend  on  dif- 
ferent physical  states  of  the  nerve. 

Nutrition  and  secretion  then,  as  we  have  seen,  may  be  variously- 
modified  by  the  state  of  the  central  nervous  system.  Thus  neuralgia 
of  the  fifth  may  cause  inflammation  or  thickening  of  the  skin ;  or  the 
hair  to  grow  thick  and  brittle,  or  to  turn  grey ;  or  it  may  cause  ulcera- 
tion of  the  cornea  or  wasting  of  the  retina ;  or  induce  tliickening  of  the 
fibrous  tissues  ;  or  check,  or  control,  or  probably  alter,  the  lachrymal 
and  salivary  secretion.  In  the  case  of  the  salivary  secretion,  patients 
sometimes  say  that  the  taste  of  the  spittle  is  different  from  that  of  health, 
showing  that  its  quality  is  changed.  We  have  seen  that  in  various  ways 
neuralgias  may  modify  nutrition  and  secretion.  These  modifications 
must  depend  on  different  impulses  conveyed  by  the  nerves,  and  these, 
in  their  turn,  on  a  different  molecular  condition  of  the  nucleus,  or  part 
of  the  nucleus. 

If  in  disease  various  remote  effects  on  the  nutritive  and  secretive 
processes  take  place,  according  to  the  occurrence  of  various  changes  in 
the  central  nervous  system,  it  seems  reasonable  to  presume  that  we  may 
likewise,  in  many  different  ways,  armed  with  the  power  to  influence 
distant  nutrition  and  secretion,  fairly  hope  in  time  to  be  able  to  choose 
with  precision  a  local  application  adapted  to  the  nature  of  the  distant 
change  we  desire  to  effect,  instead  of  as  now  prescribing  in  a  more  or 
less  haphazard  fashion. 

Next  I  shall  consider  the  influence  of  local  applications  on  tlie  central 
disease  of  the  nervous  system,  and  the  modifying  and  controlling  effects 
of  these  agents  on  disease  at  a  distant  part. 

Various  diseases  of  the  central  nervous  system  manifest  distant  mor- 
bid effects.  Thus  in  neuralgia,  as  of  the  fifth,  we  have  pain  refeired  to 
that  nerve  with  nutritive  changes  in  the  territories  supplied  by  it.  In 
megraine  we  have  pain  referred  to  the  fifth  with  nausea,  sickness,  per- 
haps slight  jaundice  or  diarrhoea,  or  constipation  ;  in  asthma  we  have 
severe  dyspnoea ;  in  intermittent  hay-asthma,  as  it  has  been  called,  wc 
have  energetic  and  repeated  attacks  of  sneezing ;  and  in  epilepsy  violent 
convulsive  movements  of  the  whole  or  part  of  the  body.  These  dis- 
eases, in  many  instances,  we  are  able  more  or  less  to  control  by  local 
applications,  which,  by  their  impressions  travelling  along  the  nerves, 
arrest  or  modify  the  diseased  central  changes,  and  so  modify  or  avert 
the  symptoms. 

The  effect  of  local  impressions  on  the  central  disease  I  will  consider 
under  two  heads  : — 
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1.  The  influence  of  distant  morbid  irritation  on  the  central  disease. 

2.  The  influence  of  local  applications. 

Under  these  two  heads,  I  will  speak  of  neuralgia,  asthma,  megraine, 
and  epilepsy. 

With  regard  to  neuralgia  a  few  preliminary  remarks  seem  needful. 
By  violence,  the  application  of  irritants,  &c.,  to  the  terminations  of  a 
nerve  we  of  course  excite  pain,  and  the  consequent  phenomena  follow 
in  this  order ;  the  irritant,  by  producing  certain  molecular  changes  in 
the  terminations  of  the  nerves,  induces  similar  changes  in  the  nerve 
trunk  and  in  its  nucleus,  changes  which  thence  extend  to  the  sensorium, 
and  on  removing  the  cause  of  pain,  the  molecular  arrangement  reverts 
to  its  original  condition  and  the  pain  subsides.  In  every  instance  of 
pain,  however  produced,  molecular  changes  must  involve  the  nuclei 
of  nerves,  or  the  centripetal  fibres  passing  from  them  to  the  sensorium, 
and  these  molecular  changes  must  be  similar  to  those  occurring  in  a 
normal  non-painful  sensation. 

These  painful  molecular  changes  of  the  nucleus  may  be  produced  by  (i)  affection 
of  the  nerve  in  connection  with  the  nucleus  ;  (2)  by  disease  involving,  but  not  de- 
stroying, the  nucleus  ;  (3)  by  impressions  conveyed  by  a  nerve  unconnected  with  the 
nucleus,  which  impressions  spread  beyond  its  own  nucleus  ;  or  leaving  its  own  nucleus 
unaffected,  produce  changes  in  a  part  with  which  it  is  not  directly  connected  ;  (4)  by 
morbid  matters  in  the  blood. 

Pain  depends  on  a  molecular  change  different  from  that  of  health  but 
of  the  same  nature.  Thus,  for  the  production  of  pain  from  any  cause, 
the  composition  of  the  nucleus  must  remain  undestroyed  ;  for,  were  its 
composition  altered,  we  should  fail  to  get  these  molecular  combinations 
necessary  to  excite  any  sensation,  whether  natural  or  painful.  The 
nerves,  it  is  evident,  cannot  excite  molecular  changes  in  the  nucleus  if 
it  is  replaced  by  a  morbid  growth  of  any  kind.  One  exception  there  is, 
however,  to  the  foregoing  statement ;  thus  a  new  structure  like  fibrous 
tissues,  tubercle,  or  cancer,  replacing  the  nucleus,  may  act  as  an  irritant 
to  the  centripetal  fibres  going  to  the  sensorium,  effecting  in  it  molecular 
changes  producing  a  sensation  of  pain.  With  this  exception,  so  slight 
must  be  the  alteration  of  the  nucleus  in  neuralgia,  that  with  our  present 
microscopes,  or  chemical  tests,  we  can  hardly  hope  to  detect  it. 

Most  authorities,  I  know,  hold  that  the  condition  of  the  nerves  and  of  their  centres 
is  the  same  with  a  painful  as  a  normal  sensation,  pain,  indeed,  being  "a  gradual 
increase  of  the  feeling  that  accompanies  every  sensory  process,"  and  "  every  increase 
of  ordinary  sensory  stimuli  is  capable  of  producing  pain  as  soon  as  it  attains  a 
certam  intensity."  Pain,  in  fact,  is  stated  to  be  an  excessive  normal  sensation 
not  different  m  kmd  but  only  m  degree  from  the  molecular  conditions  of  the  nerve 
and  Its  centre  from  those  occurring  in  a  natural  sensation.  Hence  pain  must 
always  be  stronger  than  the  maximum  normal  sensations  of  the  nerve  Now  I 
venture  to  suggest  some  considerations  in  favour  of  the  view,  that  Uie  condition 
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Of  the  nerve  and  its  centre  is  different  in  kind  to  their  condition  during  a  natural 
sensation. 

It  must  be  admitted  that  a  nerve  and  its  centre  can  assume  molecular  arrange- 
ments different  from  those  which  occur  during  a  natural  sensation.  The  physical 
condition  of  a  nerve  and  its  sentient  centre  must  be  different  in  itching  or  formic-.- 
tion  from  their  condition  during  a  natural  sensation.  Itching  or  formication  is 
generally  a  sensation  far  too  feeble  to  be  accounted  an  exaggeration  of  a  natural 
sensation.  The  condition  of  nerve  and  centre  must  differ  altogether  from  the  con- 
dition of  a  natural  sensation. 

We  may  have  painful  fonnlcation  and  painful  itching,  but  the  sensations  are  still 
of  the  same  character  as  formication  or  itching  of  a  weak  kind.  We  can  easily 
detect  that  either  differs  only  in  degree.  I  am  inclined  to  maintain  that  this  is  also 
the  case  with  pain  which  may  be  so  slight  that  it  can  scarcely  be  felt,  though  so  dis- 
tinctive in  character  that  we  correctly  call  it  pain  of  the  same  kind  as  a  thoroughly 
painful  sensation.  Thus,  to  appeal  to  my  personal  experience,  I  am  certain  that  in 
the  same  nerve,  as,  for  instance,  the  supra-orbital  branch  of  the  fifth  and  the  sciatic, 
within  a  few  minutes  I  have  felt  severe  pain,  and  soon  after  an  exactly  similar  sensa- 
tion, but  so  slight  as  to  be  scarcely  noticeable.  I  believe  that  pain,  like  itching  or 
formication,  may  be  of  any  degree  of  intensity  ;  so  weak  as  scarcely  to  be  perceptible, 
or  so  strong  as  to  be  unendurable.  It  can  hardly  be  maintained  that  the  slightest 
forms  of  pain  are  excessive  natural  sensations,  for  on  this  supposition  no  pain  should 
ever  exist  which  is  not  an  excess  of  a  natural  sensation. 

I  now  present  a  case  which  to  me  seems  interpretable  best  on  the  supposition  that 
the  condition  of  the  nerves  and  their  centres  is  different  in  pain  from  their  condition 
during  a  normal  sensation. 

A  gentleman  suffered  from  a  severe  attack  of  herpes  on  the  left  side  of  his  neck, 
back  of  head,  upper  part  of  chest  and  back,  the  eraption  coming  out  in  crops,  each 
crop  being  preceded  by  veiy  severe  neuralgic  pains.  On  recovering  from  the  herpes 
he  was  seized  with  attacks  of  agonizing  itching,  lasting  about  a  quarter  of  an  hour, 
just  over  the  neuralgic  tract.  The  application  of  a  very  hot  sponge  would  always 
allay  the  itching,  but  till  the  paroxysm  passed  away  it  would  shift  to  another  nerve, 
and  being  driven  from  this  it  would  fix  on  a  third,  and  so  forth.  With  the  attacks  of 
itching  he  had  occasional  but  not  at  all  severe  shooting  pains  in  the  regions  affected 
with  the  itching. 

Now  it  may  be  said  that  during  the  neuralgia  the  nerves,  or  more  probably  their 
centres,  were  in  an  excitable  condition,  so  that  a  normal  sensation  was  felt  as  pain. 
But  this  interpretation  will  not  explain  the  terrible  itching ;  here  there  must  have 
been  a  different  molecular  arrangement  in  the  nerve  centres.  I  submit  that  the 
evidence  tends  to  show  that  the  pain  was  also  due,  not  to  an  excitable  condition,  but 
to  an  altered  molecular  arrangement,  and  that  the  molecular  arrangement  again 
underwent  a  change  concomitantly  with  the  onset  of  the  painful  itching. 

I  may  refer  to  Dr.  Anstie's  well-known  argument  in  favour  of  the  view  just 
advanced.  If  pain  is  due  to  an  excitable  condition  of  the  nerve  or  its  centre,  natural 
sensation  should  be  heightened  over  a  neuralgic  tract,  whereas  the  opposite  condition 
is  often  observed,  the  normal  sensation  in  the  neuralgic  territoiy  being  in  many  cases 
greatly  blunted. 

If  then,  bating  the  foregoing  exception,  change  in  the  nucleus  must 
occur  in  every  case  of  pain,  how  does  one  painful  disease  differ  from 
another?  There  are  differences  which  a  mere  alteration  of  the  mole- 
cular arrangement  cannot  explain,  for  in  painful  diseases,  if  there  is 
merely  a  different  arrangement  of  the  molecules,  pain  would  differ  only 
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in  character  and  intensity,  one  being  shooting,  another  throbbing, 
another  boring,  besides  other  differences  not  to  be  accounted  for  by 
mere  differences  of  molecular  changes,  travelling  by  afferent  nerves, 
involving  their  centres.  Neuralgia  in  many  ways  differs  from  other 
pains;— for  instance,  an  irritation  affects  not  only  the  parts  of  the 
nucleus  connected  with  the  nerve,  along  which  the  effect  of  the  irrita- 
tion travels,  but  the  effect  diffuses  itself  over  other  parts  involving 
more  or  less  every  part  of  the  ganglion,  and  even  beyond  it ;  thus,  a 
carious  tooth  transmits  its  pain  along  its  sentient  nerve  to  the  nucleus, 
and  the  impression  diffuses  itself  through  the  whole  or  part  of  the 
nucleus  of  the  fifth  nerve.  This  is  the  case,  too,  with  other  nerves. 
Nay,  the  influence  extends  beyond  the  nucleus  involving  other  nervous 
centres,  producing  vaso-motor  changes,  and,  if  there  are  separate 
trophic  nerves,  their  centres  also.  It  may,  indeed,  reach  motor  centres 
and  produce  spasmodic  contraction  of  the  facial  muscles  as  an  epilepti- 
form tic.  In  traumatic  and  strychnia  tetanus  we  have  a  good  instance 
of  the  diffusion  of  the  impression  beyond  its  own  territory;  in  this 
disease  a  change  occurs  in  the  cord,  which  enables  an  impression  on 
a  nerve  to  diffuse  itself  throughout  the  cord,  producing  general  tetanic 
contractions. 

It  may  be  urged  that  the  extent  over  which  the  impression  diffuses 
itself  is  attributable  to  its  violence,  but  in  other  forms  of  pain,  even  the 
most  severe,  due  to  violent  causes,  we  find  that  as  a  rule  the  effects  do 
not  spread,  but  the  pain  is  limited  to  the  injured  part;  the  molecular 
changes  induced  by  the  irritation  being  limited  to  that  portion  of  the 
nucleus  in  nervous  communication  with  the  irritated  and  painful  part. 
Partial  exceptions  there  are,  no  doubt,  to  this  statement,  for  persons 
endowed  with  what  is  termed  a  sensitive  nervous  system,  do  un- 
doubtedly  feel  pain  over  an  area  much  wider  than  the  part  hurt. 
Neuralgia  is  very  apt  to  occur  in  these  constitutions.  That  the  diffu- 
sion of  the  pain  in  neuralgia  to  unirritated  regions  is  not  due  to  the 
violence  of  the  irritation  is  conclusively  shown  in  many  cases  of  severe 
neuralgia  of  the  fifth,  where  the  shghtest  touch  of  one  point,  even  of  a 
hair,  will  induce  a  severe  paroxysm  involving  many  branches  of  the 
nerve.  Nor  is  the  diffusion  of  the  pain  due  to  the  exalted  condition 
of  the  irritated  nerve,  so  that  a  slight  irritation  may  cause  it  to  trans- 
mit a  very  powerful  impression  ;  a  fact  clearly  shown  in  a  case  recorded 
by  Dr.  Anstie,  where  injury  of  the  left  great  occipital  nerve  caused 
neuralgia  in  the  fifth,  and  where  the  slightest  pressure  over  the  damaged 
nerve  induced  very  severe  pain  in  the  forehead  and  face,  although  the 
pam  at  the  point  irritated  was  not  greater  than  would  have  occurred 
in  health,  showing  that  the  impression  conveyed  along  the  injured 
nerve  was  by  no  means  great,  or  considerable  changes  would  have  been 
produced  in  its  own  nucleus  with  corresponding  pain,  and  yet  the  im- 
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pression  was  adequate  to  excite  severe  pain  in  many  branches  of  the 
fifth.^  This  case,  too,  proves  conclusively  that  the  seat  of  neuralgia  is 
not  inherent  solely  in  the  nerves  but  depends  on  the  condition  of  the 
nervous  centre,  for  were  only  the  nerves  at  fault,  the  neuralgic  pain 
should  be  felt  in  the  diseased  nerve  itself— not  in  the  territory  sup- 
pHed  by  another  nerve.  This  want  of  isolation  of  molecular  change 
to  the  portion  of  the  nucleus  in  nervous  connection  with  the  part  pro- 
ducing it— this  diffusibihty  of  molecular  change— must  be  due  to  some 
altered  condition  of  the  nervous  centres.  This  defect  is  common  to 
other  diseases  allied  to  neuralgia. 

Thus,  to  sum  up,  we  have  seen  that  a  diseased  tooth,  bone,  or  other 
irritant,  incites  molecular  changes  in  the  nucleus  of  the  affected  nerve, 
producing  the  sensation  pain ;  that  owing  to  a  defect,  the  nature  of 
which  has  hitherto  remained  undetected,  the  influence  extends  beyond 
the  part  of  the  nucleus  in  connection  with  the  affected  nerve,  so  that 
the  molecular  alteration  involves  a  greater  part  or  the  entire  nucleus, 
so  that  pain  is  referred  to  parts  supplied  by  unaffected  nerves.  Indeed, 
the  influence  of  the  irritation  may  extend  beyond  the  nucleus  of  the 
nerve  to  neighbouring  parts,  and  these,  exciting  molecular  changes, 
may  produce  distant  motor  or  vaso-motor  and  trophic  changes.  Thus 
a  diseased  tooth,  &c.,  may  cause  molecular  changes  in  the  whole  nucleus 
of  the  fifth,  producing  pain  referred  to  every  branch  of  that  nerve,  nay, 
the  influence  may  extend  and  involve  the  nucleus  of  the  seventh  nerve 
inducing  spasm  of  the  facial  muscles.  Further,  it  is  well  known  that 
various  nutritive  changes  may  occur  at  the  seat  of  the  referred  pain, 
showing  that  an  influence  is  propagated,  either  along  the  sensory  or 
trophic  fibres  from  their  nucleus,  to  the  periphery  :  thus  over  the  seat 
of  referred  pain,  various  changes  occur ;  the  hair  may  turn  grey,  or 
become  coarse  and  brittle  ;  the  skin  become  altered,  or  even  inflamed, 
and  assume  an  appearance  much  like  erysipelas  (Anstie) ;  or  the  eye 
may  become  inflamed ;  or  the  retina  diseased,  so  as  to  damage  the  sight. 

The  influence  of  the  nerves  is  supposed  to  be  shown  in  the  case  of  herpes  zoster. 
Here  the  patches  are  seated  along  the  course  of  an  intercostal  nerve,  the  patches 
and  vesicles  having  even  their  long  measurement  in  the  direction  of  the  nerve.  The 
same  thing  is  sometimes  observed  in  other  rashes  like  psoriasis.  In  these  cases  the 
rash  is  supposed  to  be  produced  by  some  alterations  in  the  nerve.  I  think  another 
view  may  be  plausibly  maintained,  that  the  nerve  does  not  produce  the  rash,  but 
only  determines  the  direction  it  shall  assume.  This  is  certainly  the  case  with  some 
raslies,  as  for  instance,  that  of  chicken-pox.  Though  the  rash  is  without  doubt  due 
to  a  specific  poison,  still  the  vesicles  and  the  patches  of  redness  around  them  are 
influenced  by  the  intercostal  nerves.  Thus  on  the  face,  extremities,  b.ack  and  front 
of  the  body  in  the  middle  line,  the  vesicles  and  the  attendant  redness  are  round,  but 
on  the  sides  of  the  chest  and  abdomen,  both  the  vesicles  and  the  redness  are  oval, 
the  long  axis  of  the  vesicles  and  patches  of  redness  running  in  the  direction  of  the 
intercostal  nerves,  being  quite  athwart  the  chest  above,  but  oblique  at  its  lower  part. 


COUNTER-IRRITATION. 


99 


They  are  also  athwart  the  loins.  Now  in  these  instances  it  can  hardly  be  claimed 
for  the  nerves  more  than  that  they  detennine  the  shape  and  direction  of  the  vesicles 
and  the  redness. 

It  is  rather  a  curious  circumstance,  that  during  the  continuance  of 
the  neuralgia,  whilst  the  original  irritant  is  in  operation,  various  minor 
influences  will  excite  paroxysms  of  pain.  In  neuralgia  from  a  diseased 
tooth  or  diseased  bone,  &c.,  irritation  of  other  branches  of  the  fifth, 
will  produce  a  paroxysm,  even  a  breath  of  cold  air  on  the  face,  or  the 
touch  of  an  object.  In  each  case  the  paroxysmal  excitants  are  few  in 
number,  though  cold  air  may  bring  on  a  paroxysm,  perhaps  pinch- 
ing or  other  irritation  of  the  same  spot  is  inoperative.  On  removing 
the  primary  cause  of  the  neuralgia,  the  attack  ceases,  and  then  irritation 
of  other  branches  also  fails  to  induce  a  paroxysm. 

We  have  just  seen  that  during  an  attack  of  neuralgia,  the  paroxysms 
are  induced,  at  least  in  many  cases,  by  only  a  few  irritants.  Thus, 
in  some  cases,  hot  things  in  the  mouth  always  excite  a  paroxysm,  in 
others  only  cold  things  ;  again,  in  some  instances  a  breath  of  cold  air 
on  the  face  brings  on  a  paroxysm,  whilst  in  others  cold  air  relieves 
and  warmth  excites  the  pain,  yet  any  other  kind  of  irritation  to  the 
same  nerves,  produces  a  natural  sensation  and  no  pain,  and  is  felt  only 
over  the  seat  of  application.  It  thus  appears  that  only  certain,  and 
often  a  very  limited  number  of  impressions,  peculiar  to  each  case,  can 
induce  that  molecular  change,  which  diffusing  itself  through  the  nucleus 
causes  the  paroxysm  of  pain,  whilst  other  impressions  induce  only 
natural  molecular  changes,  exciting  normal  sensations  felt  merely  at  the 
point  of  contact.  This  fact  is  strikingly  illustrated  by  the  difference 
between  the  effect  of  aconite  and  the  impact  of  cold  air.  A  breath  of 
cold  air  will  raise  a  severe  paroxysm  felt  throughout  the  territory  of 
the  nerve,  whilst  the  aconite  vfill  excite  tingling  restricted  to  the  area 
of  its  application,  not  distributed  throughout  the  neuralgic  tract ;  show- 
ing that  the  nucleus  does  not  allow  all  molecular  arrangements  to  spread 
throughout  it,  but  those  only  of  a  certain  character,  varying  in  different 
cases.  It  may  be  said,  that  the  impressions  producing  the  paroxysm, 
are  stronger  than  those  which  induce  only  a  local  and  natural  sensation  ; 
but  this  cannot  be  so,  for,  in  a  case  of  neuralgia,  the  slightest  exciting 
agent  may  be  sufficient  to  produce  the  pain,  whilst  powerful  irritation 
will  not  as  a  rule  induce  a  paroxysm,  but  only  characteristic  sensation 
of  the  irritant  at  the  point  of  contact,  though  in  some  severe  cases 
almost  any  irritant  applied  over  the  terminations  of  the  nerve  will  ex- 
cite the  paroxysm. 

In  those  cases,  therefore,  when  only  certain  kinds  of  irritants  like 
cold  or  heat,  will  induce  the  paroxysm,  other  applications  of  irritant 
agents  will  excite  simply  their  own  characteristic  sensation  at  the  point 
of  contact.     It  appears  that  one  of  two  views  is  open  to  us  :— 
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either  from  some  alteration  in  the  nerve,  an  impression  capable 
ordmarily  of  exciting  a  natural  non-painful  sensation,  induces  in  its 
stead,  morbid  molecular  changes,  and  these  travelling  to  the  nucleus 
elicit  there  similar  changes  which  excite  pain,  and  (through  defect  of 
the  nucleus),  extend  beyond  that  part  in  connection  with  the  irritated 
nerve  :— or,  it  may  be,  from  a  disordered  harmony  between  the  nerve 
and  Its  nucleus,  certain  natural  molecular  combinations  produce  a 
different  and  abnormal  one  in  the  nucleus  ;  in  fact  a  painful  molecular 
arrangement.  In  other  words — Is  the  disease  in  neuralgia  confined 
to  the  nucleus,  or  is  the  nerve  likewise  affected,  so  that,  in  the  nerve 
itself,  certain  impressions  produce  unusual,  painful,  molecular  arrange- 
ments ? 

At  first  sight  it  might  appear  that  those  cases  where  injury  of  one 
nerve  produces  neuralgia  in  another  not  anatomically  related  to  it,  as 
for  instance,  where  injury  of  the  ulnar  causes  neuralgia  of  the  fifth* 
and  disease  of  the  great  occipital,  trigeminal  neuralgia,  might  assist 
us  in  settling  this  question.  Thus  where  pressure  or  other  irritation  on 
the  wound  of  the  ulnar  nerve  excites  a  severe  paroxysm  in  the  fifth,  it 
may  be  argued  that  the  impression  must  produce  an  abnormal  molecular 
arrangement  in  the  ulnar  nerve  itself,  and  that  only  this  particular 
arrangement  is  capable  of  exciting  pain  in  the  fifth,  for  if  irritation  of 
the  ulnar  nerve  excited  only  a  natural  molecular  arrangement,  we 
certainly  should  expect  that  the  identical  application  to  the  branches 
of  the  fifth  nerve  would  induce  a  paroxysm  ;  but  this  expectation  is 
unfulfilled,  for  whilst  pressure  on  the  ulnar  wound  will  excite  the 
paroxysm,  pressure  on  the  terminations  of  the  fifth  nerve  produce  no 
such  result.  On  the  other  hand  it  may  be  said,  that  if  the  impression 
on  the  cicatrix  of  the  ulnar  nerve  induces  an  abnormal  and  painful 
molecular  combination  which  excites  an  identical  arrangement  in  the 
nucleus  of  the  fifth,  yet  surely  the  impression  would  excite  a  correspond- 
ing arrangement  in  its  own  nucleus  and  produce  pain  in  the  region  of 
the  ulnar  nerve ;  but  this  is  not  the  case,  as  the  impression  on  the 
ulnar  nerve  is  felt  in  a  natural  degree.  The  foregoing  question  there- 
fore cannot  at  present,  I  think,  be  answered,  but  its  non-solution  does 
not  affect  the  proposition  concerning  the  power  of  local  applications 
in  neuralgia  to  modify  the  central  molecular  arrangement.  To  this 
subject,  after  the  preceding  rather  long  digression,  I  now  turn  to 
attempt  first  to  show  that — 

By  "  local  applications  "  to  the  trunks  or  to  the  ends  of  nerves  we 
can  prevent  the  pain-giving  molecular  an-angement  of  the  nucleus. 

*  Neuralgia  of  the  fifth  affords  sometimes  an  illustration  of  a  nerve  causing 
neuralgia  whilst  it  is  not  itself  the  seat  of  pain,  for  we  often  meet  with  facial  neuralgia 
due  to  decayed  teeth,  though  about  the  teeth  themselves  there  is  no  pain  nor  tender- 
ness. 
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In  the  previous  section  we  saw  that  in  neuralgia,  and  probably 
likewise  in  asthma,  in  megraine  and  in  epilepsy,  there  is  an  affection  of 
the  central  nervous  system  whereby  the  impression  made  on  the  nucleus 
spreads  itself  through  or  beyond  it ;  and  thus  the  nucleus,  under 
certain  irritation,  is  liable  to  assume  a  painful  molecular  arrangement. 
This  arrangement  and  consequent  attacks  of  pain  are  generally,  if  not 
always,  brought  on  by  a  distant  local  irritation  conveyed  to  the 
nucleus.    Experience  shows  us  that  this  morbid  process  often  takes 
place,  and  we  may  fairly  conclude  that  it  probably  always  takes  place, 
for  it  is  difficult  to  understand  how  any  change  in  the  condition  of 
the  central  nervous  system  from  static  to  dynamic  can  take  place 
spontaneously.    The  change  must  be  brought  about  by  the  effect  of 
"  irritation,"  conducted  to  the  nucleus.    No  doubt  the  proneness  to  an 
attack  varies,  and  -with  neuralgia,  epilepsy,  asthma,  and  megraine,  it 
often  happens  that  during  a  long  interval  between  the  seizures,  the 
faciUty  with  which  the  dynamic  changes  take  place  in  the  nervous 
centres  become  intensified,  so  that  a  very  slight  cause  will  precipitate 
an  attack.    By  removing  the  irritation,  as  by  getting  rid  of  an  irritating 
tooth  in  neuralgia,  the  paroxysms  of  course  subside,  but  the  central 
condition  remains  unaffected.    These  cases  then  we  treat  by  searching 
for  the  exciting  cause,  and  when  this  is  undetectable,  or  when  though 
detectable,  irremovable,  local  applications  will  yet  do  much  good, 
sometimes  will  remove  the  irritating  cause,  but  oftener  by  influencing 
the  central  nervous  disease.    Among  the  numerous  examples  of  the 
efficacy  of  local  applications  in  checking  the  pain  of  neuralgia,  we  may 
instance  galvanism  and  aconitia.    Galvanism  induces  in  the  nerves  an 
altered  molecular  aiTangement,  which,  travelling  centrally,  excites  in 
the  nucleus  a  corresponding  condition  which  effaces   the  molecular 
arrangement,  giving  rise  to  the  sensation  of  pain,  and  substituting  for 
it  the  galvanic  sensation ;  and  aconitia  will  in  like  manner  produce  a 
peculiar  and  characteristic  molecular  change,  which,  replacing  that 
present  in  the  nucleus,  will  change  the  pain  to  a  tingling  sensation. 

It  is  sufficient  in  most  cases  to  apply  the  galvanism  or  the  aconitia, 
&c.,  over  the  seat  of  greatest  pain. 

The  molecular  changes  so  induced  will  abolish  the  painful  molecular 
arrangement  throughout  the  nucleus  and  thus  airest  pain  in  parts 
beyond  the  area  over  which  these  agents  have  been  applied.  The 
tingling  of  the  aconitia  or  the  galvanic  sensation  is  felt  only  at  the  part 
of  contact,  not  over  the  whole  of  the  painful  tract,  showing  that,  whilst 
controlling  the  painful  molecular  arrangements  throughout  the  whole 
or  greater  part  of  the  nucleus,  the  topical  agent  itself  induces  only  its 
own  peculiar  molecular  arrangement  in  that  part  of  the  nucleus  in 
direct  connection  with  the  nerves  to  which  it  is  applied  ;  affording  thus 
a  good  illustration  of  the  fact,  already  noticed,  that  only  certain  impres- 
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sions  (molecular  arrangements)  have  the  power  to  diffuse  themselves 
through  the  nucleus,  in  other  words,  to  excite  the  paroxysmal  pain. 

In  some  cases,  however,  the  pain-exciting  conditions  are  more  power- 
ful than  the  effects  produced  by  the  local  medicinal  application.  It 
may  happen  that  disease  of  the  nerve,  or  in  the  immediate  neighbour- 
hood of  the  nucleus,  or  an  impression  conveyed  by  a  nerve  unconnected 
with  the  nucleus,  may  predominate  over  the  effect  of  the  local  medi- 
cation, when  the  pain  will  remain  unaltered.  The  local  agent  is  then 
nnpeifectly  felt  or  is  entirely  unfelt,  or  it  may  even  increase  the  pain ; 
thus  it  is  well  known  that,  unless  it  can  suppress  the  pain,  medication 
over  the  territory  of  a  painful  nerve  is  very  imperfectly  felt,  though  it 
must  be  admitted  that  impressions  on  the  terminations  of  a  painful 
nerve  are  appreciated,  though  imperfectly.  In  a  paroxysm  of  severe 
neuralgia  the  tingling  produced  by  aconite  can  be  discriminated  even 
at  the  seat  of  pain,  at  least  so  say  patients,  though  they  may  be  in  error 
and  may  attribute  the  tingling  in  a  neighbouring  twig  to  the  implicated 
region.  It  is  probable,  however,  that  impressions  can  be  felt  even  over 
the  seat  of  pain. 

Now  as  it  is  impossible  that  the  same  molecules  should  simultane- 
ously assume  different  combinations,  it  follows  firstly,  either  that  over  a 
painful  region  all  the  tubules  of  the  nerves  and  their  corresponding 
part  of  the  nucleus  are  not  affected,  that  in  fact  part  of  the  molecules 
of  the  nucleus  are  so  arranged  as  to  produce  the  sensation  of  pain, 
whilst  the  rest  of  the  nucleus  remains  in  this  way  unaffected  but 
becomes  influenced  by  the  local  applications ;  or  secondly,  that  difterent 
molecular  arrangements  follow  each  other  in  rapid  alternation  along  the 
same  nerve  and  are  appreciated,  but  the  intermissions,  being  so  rajDid 
and  brief,  each  sensation  seems  continuous.  The  local  application  by 
removing  the  central  condition  causing  the  neuralgia,  of  course  prevents 
those  secondary  effects  of  neuralgia,  which  have  been  fully  described, 
and  thus  I  have  shown  that  "  local  applications  may  modify  or  remove 
disease  of  the  central  nervous  system,  and  so  remove  or  lessen  the 
effects  of  the  disease  at  a  distant  part." 

Asthma. — The  following  remarks  are  applicable  only  to  those  forms 
of  asthma  due  to  affection  of  some  part  of  the  nervous  system. 
Asthma  affords  many  instances  of  a  distant  local  irritation  exciting 
through  the  nervous  system  strong  contraction  of  the  circular  fibres  of 
the  bronchial  tubes.  These  local  exciting  causes  may  act  through  part 
of  the  nucleus  of  the  pneumogastric  nerve,  or  as  Dr.  Hyde  Salter  has 
suggested,  through  the  pulmonary  ganglia,  the  affection  being  seated  in 
some  instances  in  part  of  the  pneumogastric  nucleus,  in  others  in  the 
pulmonary  ganglia.  When  food,  constipation,  or  uterine  derangement, 
excite  the  paroxysm,  the  local  effect  must  be  transmitted  tlirough  the 
pneumogastric  nucleus.    Even  in  bronchial  asthma  the  pneumogastric 
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nucleus  is  probably  affected  rather  than  the  pulmonary  ganglia,  for  in 
this  instance  food  aggravates  the  spasm  and  even  mduces  it  though  it 
must  be  considered  that  bronchitis  produces  the  disease  itself,  for  this 
being  absent,  food  does  not  tighten  the  breathing. 

The  effect  of  distant  irritation  in  asthma,  shows  itself  only  m 
muscular  contraction  of  the  bronchial  circular  fibres.  Probably,  the 
afferent  fibres  and  the  nucleus  can  assume  a  great  variety  of  molecular 
conditions,  but  no  matter  how  numerous,  each  will  produce  only  this 
particular  muscular  contraction.  Through  any  change  from  the  static 
to  the  dynamic  state  of  the  nucleus,  nervous  force  will  pass  along  the 
afferent  nerves  and  expend  itself  on  the  muscles  to  which  the  nerves 
are  distributed  and  cause  them  to  contract. 

In  asthma  as  in  neuralgia  the  anatomical  change  must  be  of  a  kind  so  subtle  that 
we  cannot  at  present  expect  to  detect  it  in  the  diseased  nucleus,  which  must  still 
retain  its  organization  sufficiently  to  undergo  molecular  changes  in  response  to  the 
nerves,  for  if  the  nucleus  were  disorganized  these  irritants  would  produce  no  effect  on 
it  and  there  could  not  result  any  spasm  of  the  bronchial  tubes. 

There  is  in  asthma,  apparently,  not  abnormal,  but  simply  excessive 
action,  the  nucleus  being  excited  into  undue  action  either  by  causes 
which  produce  but  little  spasm,  or  by  causes  which  in  health  produce 
no  spasm  at  all.  Thus,  in  bronchial  asthma,  a  mild  attack  of  bronchitis 
is  sufficient  to  induce  powerful  spasm,  and  as  the  bronchitis  is  general, 
a  more  increased  susceptibihty  of  the  nucleus,  Avhereby  a  slight  exci- 
tant producing  excessive  action  may  constitute  the  whole  disease.  In 
other  instances,  however,  an  impression  conveyed  to  the  nucleus  dif- 
fuses itself,  and  involves  other  parts  of  the  nucleus.  From  the  inges- 
tion of  food,  or  the  presence  of  a  fsecal  accumulation,  or  hepatic 
derangement,  an  impression  is  conveyed  to  the  pneumogastric  nucleus, 
and  thence  extends  until  it  involves  the  nucleus  proper  to  the  lung. 
Indeed,  strange  to  say,  the  effects  are  reflected  solely  to  the  lungs,  and 
not  back  to  the  stomach,  nor,  as  a  rule,  to  that  part  of  the  nucleus 
appropriated  to  the  heart,  though  in  some  cases  food  may  induce  pal- 
pitation or  irregular  action,  in  which  case  the  lungs  are  usually  unaf- 
fected. Thus  we  see  that  the  diffusibility  of  the  afferent  impression, 
as  in  neuralgia,  constitutes,  at  least  in  many  cases,  a  great  part  of  the 
asthmatic  affection  itself. 

The  local  causation  of  asthma  through  the  nervous  system  is  well 
•exemplified  in  cases  where  the  paroxysm  is  induced  by  food,  consti- 
pation, uterine  derangement,  emotion,  and  in  the  singular  case  narrated 
by  Salter  where  cold  applied  to  the  instep  always  provoked  a  severe 
attack  of  asthma. 

It  is  an  interesting  and  important  practical  question  whether  the 
•disease  is  situated  in  the  pneumogastric  nervous  centre  only,  or 
whether  there  is  likewise  an  affection  of  the  nerves,  which  enables 
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them  to  propagate  and  convey  the  particular  impression  competent  to 
excite  the  paroxysm.  There  are  reasons  for  thinking  that  in  some 
instances  there  is  a  special  condition  of  the  nerves :  thus  in  the 
curious  instance  just  mentioned  M'here  cold  applied  to  the  instep 
excited  an  attack,  the  cold  would  seem  to  have  produced  a  peculiar 
molecular  arrangement  in  the  nerves  competent  to  excite  the  paroxysm  • 
for  if  the  impact  of  cold  excited  the  usual  change  in  the  afferent 
nerves  we  should  expect  that  cold  applied  to  other  parts  of  the 
body  would  equally  excite  the  paroxysm,  for  between  the  afferent 
nerves  of  the  feet  and  the  pneumogastric  nucleus  there  is  no  more 
connection  than  between  it  and  the  other  superficial  afferent  nerves  of 
the  body. 

In  many  cases  only  a  particular  kind  of  impression,  or  molecular 
change  in  the  same  nerve,  will  excite  the  paroxysm ;  in  some  cases 
ipecacuanha  or  hay  will  excite  a  peculiar  kind  of  irritation  of  the 
mucous  membrane  which  induces  changes  in  the  nerves  capable  of 
exciting  the  nucleus  to  the  production  of  a  paroxysm,  whilst  other 
kinds  of  irritation,  as  that^  from  bronchitis,  from  cold,  &c.,  fail  to  in- 
duce a  paroxysm. 

Megraine. — I  shall  have  occasion  to  speak  of  megxaine  much  more 
concisely  than  of  neuralgia,  since  many  of  the  comments  on  neuralgia 
and  asthma  are  equally  applicable  to  megraine.  Like  neuralgia  and 
asthma,  there  is  in  this  disease  an  affection  of  the  central  nervous 
system,  which,  so  to  speak,  remains  dormant  till  roused  into  action  by 
some  "irritant that  is  the  affected  centres  exist  in  the  static  till  stimu- 
lated into  the  dynamic  condition.  Owing  to  the  great  variety  of 
exciting  causes,  operating  differently  on  different  persons,  changes  take 
place  in  a  large  tract  of  the  central  nervous  system,  the  extent  varying 
in  different  individuals;  thus,  these  changes  may  commence  in  the 
centres  for  sight,  then  radiate  to  the  intellectual  centres,  the  centres 
for  speech,  and  passing  downwards  and  backwards,  involve  at  length 
the  nucleus  of  the  fifth  nerve  and  the  centre  for  vomiting.  The 
symptoms  of  course  will  depend  on  the  regions  affected ;  when  the 
centres  for  sight  are  implicated  there  will  be  spectra,  &c.  ;  if  the  intel- 
lectual centres,  then  depressed  mental  activity ;  the  nucleus  of  the 
fifth  nerve  produces  supra-orbital  pain ;  and  the  nucleus  for  vomiting 
excites  nausea  and  sickness.  These  are  the  parts  most  frequently  in- 
volved. 

The  distant  effects  produced  by  local  conditions,  generally  supra- 
orbital pain  and  vomiting,  are  well  exemplified  in  an  attack  of  megraine, 
which  may  be  excited  by  intellectual  or  emotional  excitement,  by  strain- 
ing the  eyes,  by  indigestible  food,  by  derangement  of  the  liver,  consti- 
pation, the  catamenia,  and  by  derangement  of  the  womb. 

Whilst  on  the  one  hand  central  changes  will  produce  distant  effects. 


COUNTER-IRRITATION. 


SO  on  the  other  hand  the  influence  of  local  medicaments  in  correcting 
the  central  affection,  and  so  controlling  the  attack,  is  very  manifest. 
On  the  commencement  of  the  attack  aconitia  or  veratria  ointment 
rubbed  over  the  seat  of  referred  pain,  that  is  over  the  brow,  will  relieve 
the  pain  and  restrain  the  further  extension  of  the  central  changes,  and 
will  prevent  or  check  vomiting. 

In  megraine  accompanied  by  derangement  of  the  stomach,  bowels  or 
liver,  it  is  often  said  that  it  is  useless  to  give  medicines  to  act  on  these 
parts,  since  these  disturbances,  which  occur  only  during  the  attack,  are 
produced  by  the  affection  of  the  central  nervous  system ;  but  if  local 
applications  to  the  seat  of  the  pain  itself  will  arrest  both  this  pain  and 
the  concomitant  intestinal  derangements,  there  is  no  reason  why  reme- 
dies which  may  affect  the  termination  of  the  other  sympathizing  nerve, 
namely  the  pneumogastric,  should  not  modify  the  change  in  the  nervous 
centre  like\vise,  so  as  to  control  the  supra-orbital  pain.  In  fact,  I  have 
no  doubt  that  in  certain  cases,  remedies  which  correct  the  gastric, 
hepatic  or  intestinal  derangement  (see  Podophyllin),  will  considerably 
curtail  the  paroxysm. 

The  influence  of  local  applications  on  the  central  nervous  system,  is 
well  illustrated  in  some  cases  of  epilepsy  preceded  by  an  aura.  Here 
a  local  application  to  the  seat  whence  the  aura  apparently  departs, 
arrests  the  threatened  epileptic  attack.  It  may  be  objected  that  the 
aura  starts  from  the  extremity  of  the  nerve  and  travelling  to  the  brain 
excites  the  epileptic  paroxysm,  and  that  the  local  application  by  arresting 
the  aura  prevents  the  exciting  cause  of  the  epileptic  attack  :  but  I  believe 
it  is  now  very  generally  held  that  the  aura  itself  depends  on  central 
changes,  and  that  the  peculiar  sensation,  as  of  some  impression  travel- 
hng  up  to  the  brain,  must  be  included  in  the  category  of  referred 
sensations. 

^  We  may  thus  concisely  summarize  the  preceding  somewhat  discur- 
sive argument : — 

The  central  nervous  system  exercises  a  constant  control  over  nutrition 
and  secretion. 

The  nervous  system  does  not  merely  increase  or  lessen  secretion  and 
nutrition,  but  modifies  multifariously  their  chemical  (molecular)  changes, 
as  is  well  exemplified  by  the  manifold  influence  of  neuralgia  on 
nutrition. 

By  means  of  agents  applied  to  the  periphery  we  can  produce  in  the 
central  nervous  system  changes  similar  to,  or  identical  with,  those  which 
take  place  in  neuralgia,  and  inferentially  we  can  probably,  in  a  similar 
way,  influence  nutrition  and  secretion. 

The  nature  of  the  change  in  the  central  nervous  system  diff'ers  accord- 
mgtothe  nature  of  the  topical  application,  and  so  its  influence  on 
nutrition  and  secretion  will  vary,  leading  us  to  hope  that  we  may  here- 
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after  be  enabled  to  select  a  special  topical  agent  adapted  to  the  precise 
distant  effect  on  nutrition  or  secretion  we  may  desire  to  produce  even 
on  the  healthy  nervous  system.  In  disease  of  the  central  nervous 
system,  we  can  also  influence  distant  nutrition  and  secretion,  for  in  many 
nervous  affections  these  functions  become  much  modified  or  even 
suppressed. 

These  effects,  resulting  from  morbid  central  changes,  topical  agents, 
through  their  impression  on  the  afferent  nerves,  will  diminish  and  some- 
times even  eradicate.  Neuralgia,  asthma,  megraine,  and  epilepsy  are 
notable  examples  of  disease  in  which  the  modifying  and  distant  influence 
of  topical  agents  on  the  central  morbid  affection  is  abundantly  manifest. 

Cantharides  applied  to  the  surface  of  the  body  soon  excites  tingling, 
smarting,  and  a  sensation  of  heat ;  the  papillae  of  the  skin  quickly 
become  reddened  and  raised ;  next,  in  a  variable  time  determined  by 
the  strength  of  the  application,  on  these  papular  elevations  minute 
vesicles  form,  which  gradually  enlarge,  and  by  their  lateral  extension 
soon  coalesce,  so  as  to  form  blebs  of  various  sizes,  filled  with  a  fluid 
rich  in  albumen,  and  generally  containing  some  fibrine. 

It  is  of  great  importance  to  bear  in  mind  that  the  effects  of  these 
applications  are  very  different  according  to  whether  extensive  vesica- 
tion is  produced  or  simply  reddened  skin,  with  the  formation  of  a  few 
small  miliary  vesicles.  Dr.  Graves  insisted  on  the  different  and  even 
opposite  effect  of  blisters,  according  to  the  degree  of  their  action. 
The  primary  action  of  a  blister  is  that  of  a  stimulant  to  the  body 
generally,  and  to  the  individual  organs  in  whose  neighbourhood  it  is 
applied;  but  if  allowed  to  remain  long  enough  to  produce  much 
vesication,  and  to  form  large  blebs,  it  depresses  the  bodily  powers  in 
proportion  to  the  amount  of  serum  withdrawn  from  the  vessels,  and  so 
lost  to  the  system,— a  lowering  effect  often  exemplified  in  weakly 
people,  who,  through  the  abstraction  of  serum,  are  apt  to  remain 
weakened  for  several  days.  As  the  serum  of  blisters  contains  almost 
as  much  albumen  as  the  blood  itself,  we  might  as  well  bleed  the  patient 
to  the  same  amount. 

Should  it  be  held  desirable  to  reduce  somewhat  the  patient's  strength 
and  to  produce  simultaneously  a  counter-irritant  efl"ect  on  any  of  the 
individual  organs  or  tissues  of  the  body,  then  a  blister  may  be  applied, 
even  to  vesication;  but  as  the  good  effects  of  blistering  are  for  the 
most. part  ensured  by  a  milder  measure,  treatment  so  energetic  and  so 
depressing  is  seldom  called  for. 

Dr.  Graves  commonly  employed  blisters  as  a  general  stimulant  in 
certain  critical  conditions.  In  acute  diseases,  as  the  idiopathic  fevers 
and  inflammations,  a  patient  sometimes  already  much  prostrated,  drifts 
into  a  dangerous,  apathetic,  and  unobservant  state,  which  goes  on  till 
it  reaches  even  partial  insensibility  or  coma,  so  that  he  can  be  roused 
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only  with  difficulty,  and  then  wears  a  stunned,  stupid,  vacant  aspect, 
understanding  very  imperfectly  what  is  said  to  him.  With  this 
depressed  mental  condition  the  body  generally  sympathizes,  its  func- 
tions becoming  more  and  more  languidly  performed,  till  those  neces- 
sary to  life  altogether  cease.  It  is  a  condition  which  may  be  com- 
pared, not  inaptly,  to  that  produced  by  opium  poisoning,  where  the 
partial  coma  produces  a  lethargy  in  the  functions  of  the  body,  their 
activity  diminishes  as  the  coma  continues  and  deepens.  Now  a 
patient  in  the  partially  comatose  state  of  which  we  are  speaking,  gets 
no  true  and  refreshing  sleep;  yet  sleep  is  urgently  needed,  and  an 
opiate  and  plenty  of  stimulants  carefully  given,  often  produce  a 
refreshing  slumber,  out  of  which  the  patient  wakes  strengthened  and 
much  improved.  (See  Opium.)  When  the  functions  are  very  lan- 
guidly performed  this  blistering  treatment  may  well  precede  the  use 
of  opium. 

In  this  precarious  condition,  it  is  essential  to  rouse  the  patient  from 
his  lethargic  state.  This  accomplished,  the  bodily  functions  will  act 
yvith  renewed  force,  and  he  will  pass  from  imminent  danger  to  com- 
parative safety.  Large  blisters  or  mustard  poultices  should  be  applied 
for  a  short  time  in  quick  succession  to  various  parts  of  the  body;  for 
instance,  to  the  chest,  the  abdomen,  and  to  the  thighs  and  calves. 
The  great  value  of  flying  blisters  in  these  circumstances  will  be  the 
better  appreciated  if  we  bear  in  mind  that  the  critical  condition  just 
described  generally  occurs  near  the  end  of  an  acute  illness,  when,  if 
the  patient  can  be  kept  alive  for  one  or  two  days,  the  near  danger  of 
death  passes  away,  acute  diseases  having  a  definite  duration,  so  that  if 
the  patient  can  be  sustained  to  this  point  his  life  may  be  saved. 
Counter-irritants  by  rousing  the  patient,  and  spurring  the  flagging 
vitality,  may  rescue  an  almost  hopeless  life. 

Preparations  of  cantharides  may  be  applied  as  stimulants  of  special 
parts  of  the  body;  for  instance,  when  with  a  general  condition  like 
that  just  described,  there  is  fear  of  hypostatic  congestion  of  the  lungs, 
or  of  pneumonia,  in  which  such  congestion  often  ends,  flying  bUsters 
appUed  to  the  chest,  and  perhaps,  as  recommended  by  Dr.  Graves, 
along  the  course  of  the  pneumogastric  nerves,  may  brace  up  the 
vessels,  and  avert  a  serious  and  often  fatal  complication.  Or  we  may 
stimulate  the  heart,  and  in  intense  weakness  strengthen  its  contractions 
for  a  short  time,  by  flying  blisters  or  mustard  poultices  placed  over  the 
precordial  region,  and  then  maintain  the  advantage  thus  temporarily 
gained  by  the  free  administration  of  alcoholic  drinks. 

Flying  blisters  are  largely  employed  in  various  diseases  of  the  deep- 
seated  organs,  as  pleurisy,  pneumonia,  asthma,  biliary  and  renal 
colic,  &c. 

Bhsters  are  frequently  employed  in  pneumonia  and  pleurisy.  Yet 
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great  divergence  of  opinion  exists,  not  only  as  to  the  stage  of  the  dis- 
ease in  which  they  are  useful,  but  even  as  to  their  utility  in  any  case. 
Some  maintain  that  during  the  febrile  stage  blisters  increase  the  fever ; 
but  the  increase,  if  any,  certainly  must  be  very  shght,  for  I  have  not 
been  able  to  excite  fever  in  fever-free  persons  by  blistering,  nor  have  I 
ever  seen  it  increase  a  fever  already  existing.  The  advocates  of  blister- 
ing in  pneumonia  maintain  that  it  removes  pain,  quiets  cough,  and  lessens 
expectoration  ;  but  many  competent  authorities  discredit  the  efficacy  of 
blistering  in  this  inflammation. 

Whatever  doubt  may  exist  as  to  the  influence  of  blistering  in  acute 
pneumonia  and  pleurisy,  most  observers  agree  that  it  lessens  the  pain, 
and  must  therefore  benefit  the  patient  by  subduing  the  restlessness, 
oppression  and  sleeplessness  consequent  on  pain.  In  estimating  the 
effect  of  blistering,  it  must  be  recollected  that  in  these  acute  affections 
the  severe  pain  is  of  short  duration,  and  spontaneously  lessens  or  dis- 
appears in  about  forty-eight  hours.  It  is,  perhaps,  not  superfluous  to 
re-caution  against  too  free  vesication. 

Opinion  is  more  agreed  on  the  usefulness  of  counter-irritation  in 
pleurisy,  after  the  subsidence  of  inflammation  and  fever.  At  this  stage 
the  prompt  application  of  large  flying  bUsters,  often  repeated  and 
quickly  healed,  further  the  absorption  of  the  fluid  in  the  plural  cavity, 
and  lessen  the  risk  of  the  disease  remaining  indefinitely  chronic.  The 
counter-irritant,  as  we  have  said,  should  be  frequently  applied,  and  the 
vesication,  if  it  occur,  healed  at  once;  for  all  the  good  of  counter-irri- 
tation is  effected  during  the  first  few  hours  while  it  stimulates  the  skin. 
The  notion  that  free  vesication  and  the  maintenance  of  the  discharge 
by  irritating  ointment  will  drain  off  the  fluid,  as  it  were,  from  the  water- 
logged pleurae,  is  altogether  fallacious.  This  barbarous  treatment  drains 
important  nutritive  material  from  the  system  and  weakens  the  patient 
when  strength  is  most  needed.  We  have  already  referred  to  the  fact 
that  blisters  will  redden  and  even  inflame  the  pleura.  Many  consider 
counter-irritation  worse  than  useless  when  pleural  effusion  has  lasted  a 
long  time.  The  production  of  a  free  discharge  of  serum  is  no  doubt 
useless ;  but,  although  in  a  long-standing  case  of  effusion  there  is  but 
slight  chance  of  improvement  by  any  treatment,  yet  mild  flying  blisters 
will  in  some  cases  help  to  the  absorption  of  the  fluid,  and  at  any  rate 
may  prove  serviceable,  if  in  no  other  way,  by  removing  the  troublesome 
intercostal  pains  which  often  accompany  chronic  pleurisy,  although  a 
mustard  poultice  is  to  be  preferred. 

Counter-irritants  are  often  of  signal  sei-vice  in  removing  the  oppres- 
sion of  the  breathing  in  asthma,  especially  of  bronchitic  asthma,  and 
the  shortness  of  breath  accompanying  bronchitis  with  emphysema.  ^ 

They  relieve  the  pain  arising  from  the  passage  of  renal  and  biliary 
calculi. 
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Counter-irritation  is  useful  in  many  other  diseases,  as  phthisis,  plebitis, 
sciatica,  facial  paralysis,  gleet,  leucon-hoea,  rheumatism,  gout,  and  pleu- 
rodynia. 

Counter-irritation  is  very  beneficial  in  certain  forms  of  phthisis.  In 
the  acute  and  rapid  forms  it  is  of  litde  other  service  than  to  remove 
pain.  But  when  the  disease  is  chronic,  when  we  have  to  treat  what  is 
now  called  the  fibroid  lung,  when  the  cough  is  paroxysmal  and  violent, 
or  frequent  and  distressing,  preventing  in  either  case  rest  and  sleep, 
active  counter-irritation  of  the  chest,  corresponding  to  the  seat  of  the 
disease,  often  quickly  quiets  the  cough,  greatly  diminishes  the  profuse 
expectoration,  and  thus  obviates  a  severe  drain  on  the  strength.  In 
blistering  these  weakly  patients,  vesication  must  be  avoided,  or  the  ex- 
haustion produced  by  the  loss  of  serum  may  be  so  great  as  even  to 
endanger  life.  In  phthisis  iodine  liniment  is  a  better  counter-irritant 
than  blisters. 

In  inflammation  of  the  superficial  veins  a  blister  applied  over  the 
course  of  the  inflamed  vessel  reduces  the  inflammation,  hastens  absorp- 
tion or  liquefaction  of  the  coagulated  blood,  and  assists  the  restoration 
of  the  circulation  through  the  obstructed  veins. 

Blistering  is  of , the  greatest  service  in  neuralgia.  A  flying  bHster  to 
the  temple  or  behind  the  ear  generally  relieves  frontal  or  facial  neu- 
ralgia. The  obstinate  form  of  facial  neuralgia  dependent  on  a  diseased 
tooth,  rebellious  to  all  treatment  except  extraction,  often  yields  to  a 
bhster ;  the  neuralgic  pains  ceasing,  although  the  toothache  may  con- 
tinue. Blisters  relieve  the  shifting  neuralgic  pains  common  in  nervous 
sensitive  women,  although  the  pain  is  apt  soon  to  fix  upon  another 
nerve ;  but  flying  bUsters  will  drive  it  from  place  to  place.  In  this 
migratory  form  the  pain  may  alternate  between  a  few,  or  may  affect  in 
succession  most  of  the  nerves,  producing  in  addition  to  pain  great 
cutaneous  tenderness ;  or  the  nerves  supplying  the  viscera  maybe  affected, 
and  without  pain  produce  functional  disturbance,  as  nausea,  sickness, 
diarrhoea,  &c.  This  form  of  neuralgia,  though  it  is  right  to  say  the 
disease  lacks  many  of  the  more  distinctive  characters  of  neuralgia,  is 
most  difficult  to  cure.  The  obstinate  intercostal  neuralgia  left  by 
shingles,  occurring  mostly  in  old  people,  generally  yields  to  blisters. 
Anstie  points  out  that  blisters  applied  over  the  seat  of  pain 
aggravate  the  suffering ;  "  but,  on  the  other  hand,  if  they  are  applied 
to  a  posterior  branch  of  the  spinal  nerve  trunk  from  which  the  painful 
nerve  issues,  a  reflex  effect  is  often  produced  of  the  most  beneficial 
character." 

Blistering  paper,  although  mild  in  its  action,  requiring  to  be  applied 
some  hours,  generally  produces  enough  irritation  to  relieve  facial  and 
frontal  neuralgia ;  but,  if  the  pain  continue  unabated,  a  stronger  pre- 
paration of  cantharides  should  be  tried. 


no 
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Blisters  are  of  the  greatest  service  in  sciatica.*  They  should  be 
applied  every  day  or  second  day  in  the  neighbourhood  of  the  sciatic 
nerve,  reaching  in  severe  cases  from  the  buttock  to  the  knee.  Free 
vesication  sometimes  succeeds  where  slight  vesication  fails.  Other 
counter-irritants  are  useful  in  neuralgias,  as  mustard  poultices,  croton- 
oil  liniment,  iodine  paint ;  but  cantharides  is  superior  to  them  ah. 

Blisters  behind  the  ear,  and  especially  to  the  temple,  are  very  useful 
in  rheumatic,  gouty  and  simple  inflammation  of  the  eye ;  relieving 
pain  quickly,  and  subduing  inflammation,  though  less  rapidly.  As  it 
is  important  to  repeat  the  application  frequently,  blistering  paper  is 
preferable  to  stronger  preparations.  Obstinate  forms  of  tinea  tarsi 
sometimes  yield  to  repeated  applications  of  flying  blisters  to  the 
temples.  Counter-irritation,  by  blistering  fluid  or  croton-oil  liniment 
behind  the  ear,  often  removes  earache. 

Counter-irritation  at  the  epigastrium  often  allays  pain  and  obstinate 
vomiting,  due  to  disease  of  the  stomach. 

Mr.  Furneaux  Jordan  employs  counter-irritation  to  remove  enlarged 
glands.  "  In  enlarged  glands,  in  abscess,  carbuncle,  boils,  erysipelas, 
the  best  locality  for  the  counter-irritation  is  around,  or  adjacent  to,  the 
disease.  Blisters  or  iodine  may  be  employed."  "  In  enlarged  cervical 
glands  a  large  patch  of  iodine  irritation  at  the  back  of  the  neck,  which 
may  be  prolonged  below  the  glands,  will  certainly  prove  successful  in  a 
short  time." 

Dr.  McCall  Anderson  recommends  blistering  in  erythematous  lupus, 
and  in  chronic  skin  affections,  especially  in  eczema  of  the  hands,  when 
the  tissues,  thickened  and  cracked,  hinder  free  movement. 

In  paralysis  of  the  seventh  nerve,  dependent  on  alterations  in 
its  periphery,  from  draughts  or  cold,  painting  the  skin  over  the 
paralyzed  muscles  with  blistering  fluid  will  in  some  cases  quickly 
remove  it.  The  earlier  the  application,  the  greater  the  probability  of 
good  results. 

A  blister  applied  to  the  perineeum  and  along  the  course  of  the 
urethra  will  sometimes  cure  a  gleet  obstinately  rebellious  to  all  the 
usual  methods. 

Blisters  are  of  the  greatest  service  in  rheumatism.  Large  flying 
blisters,  appHed  in  proximity  to  an  inflamed  and  painful  joint,  often 
quickly  remove  the  pain,  and  mth  the  ease  thus  brought  about  sleep 
often  ensues,  and  a  concurrent  general  improvement  takes  place  in  the 
patient's  condition.  But  bHsters  have  been  of  old  recommended  as  the 
sole  or  chief  treatment  of  acute  rheumatism,  and  some  apply  them,  to 

*  The  most  obstinate  forms  of  sciatica  are  sometimes  benefited  by  the  insertion  of 
a  needle  for  an  inch  or  more  in  one  or  two  places  along  the  course  of  the  sciatic  nerve. 
More  relief  is  sometimes  obtained  by  allowing  several  needles  to  remain  imbedded  in 
the  tissues  for  half  an  hour  or  even  longer. 
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the  extent  of  free  vesication,  with  the  unfounded  hope  of  removing 
from  the  blood  the  poison  on  which  rheumatism  is  supposed  to  depend. 
This  method  has  the  disadvantage  of  reducing  the  strength  of  the 
patient  in  proportion  to  the  quantity  of  serum  lost,  the  depletion 
tending  to  prolong  the  attack,  and  to  retard  the  convalescence,  usually 
sufficiently  tedious,  after  a  severe  attack  of  rheumatic  fever,  which 
induces  more  ansemia  than  most  other  diseases.  The  advocates  of 
free  vesication  assert  that  this  method  moderates  and  shortens  the 
attack,  and  lessens  the  danger  to  the  heart ;  and  some  attribute  its 
efficacy  to  the  influence  large  blisters  have  on  the  urine,  changing  in  a 
few  days  the  acid  urine  of  rheumatic  fever  to  a  neutral  or  even  alkaline 
state.  I  think  that  due  regard  is  not  paid  to  the  great  influence  age 
exerts  on  the  duration  of  an  attack  of  rheumatic  fever ;  moreover,  the 
reported  cases  appear  not  to  have  recovered  more  speedily  than 
frequently  happens  in  persons  of  the  same  age,  and  manifesting  the 
same  body  temperature,  who  recover  without  any  medicine. 

The  nightly  application  of  a  flying  blister  greatly  relieves  the  pain 
and  swelling  of  chronic  and  subacute  gout,  gonorrhoeal  rheumatism,  and 
chronic  S5movitis ;  but  if  this  mild  application  fail,  strong  vesication 
should  be  tried. 

Pleurodynia  usually  yields  to  anodyne  liniments  or  mild  counter- 
irritants,  but  sometimes  strong  vesication  is  necessary,  although  the 
weakening  loss  of  serum  may  increase  the  pain  for  a  day  or  two. 

The  active  principle  of  cantharides  being  soluble  in  oil,  it  is  useful 
to  smear  a  little  simple  oil  over  preparations  of  cantharides.  The  oil, 
moreover,  helps  to  maintain  the  plaster  in  contact  with  the  skin. 

It  must  be  borne  in  mind  that  blistering  paste  and  blistering  paper 
require  several  hours  to  produce  a  blister,  and  that  the  paper  rarely  pro- 
duces much  vesication.  If  a  speedy  and  sharp  action  is  necessary,  we 
must  employ  blistering  fluid,  which  sometimes  vesicates  in  twenty 
minutes  to  half  an  hour. 

The  active  principle  of  the  Spanish-fly  may  become  absorbed  by  the 
skin,  in  sufficient  quantity  to  produce  congestion  of  the  kidneys,  stran- 
gury, and  its  other  characteristic  toxic  effects  ;  hence,  in  the  treatment 
of  acute  or  chronic  Bright's  disease,  cantharides  should  be  avoided,  as 
■we  are  unable  to  regulate  the  quantity  which  may  be  absorbed,  and  a 
damaging  amount  may  be  taken  up  by  the  skin. 

^  We  hope  it  has  been  made  sufficiently  plain  that,  in  the  great  majo- 
rity of  cases,  preparations  of  cantharides  should  not  be  applied  long 
enough  to  cause  much  vesication.  The  vesicles  should  not  be  opened, 
but  be  covered  with  a  layer  of  soft  cotton- wool,  till  the  effused  serum  is 
absorbed,  when  a  superficial  desquamation  follows,  and  no  troublesome 
consequences  need  be  apprehended.  If  blistering  is  carried  far  enough 
to  produce  large  blebs,  the  serum  will  not  become  absorbed,  and  the 
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bleb  Avill  at  last  burst ;  even  in  this  case  it  is  not  advisable  to  open  the 
blister,  but  to  allow  the  under-lying  dermis  first  to  heal  partially,  when 
no  ulceration  need  be  feared.  If  the  bleb  is  punctured,  the  air  will 
perhaps  irritate  the  raw  surface,  producing  much  inflammation,  which 
may  end  in  an  extensive  slough,  an  untoward  event,  especially  apt  to 
follow  the  bhstering  of  young  children  or  old  people,  or  persons  with 
broken-down  health,  as  the  victims  of  Bright's  disease,  &c.  Hence,  in 
such  cases,  it  is  generally  considered  advisable  to  use  other  counter- 
irritants.    ( Vide  Mustard.) 


OXYGEN. 

Oxygen  as  yet,  is  but  rarely  employed  in  medicine.  Further  experi- 
mentation may  perhaps  show  that  it  is  a  valuable  therapeutical  agent, 
but  at  present  the  evidence  to  this  effect  is  lacking.  It  has  been  recom- 
mended in  the  non-febrile  forms  of  phthisis,  and  is  said  to  be  of 
especial  service  in  derangement  of  the  stomach  of  phthisical  patients. 
In  inflammatory  fevers  and  febrile  phthisis  it  is  said  to  increase  the 
fever  and  to  favour  haemoptysis. 

According  to  Beddoes  and  Demarquay,  it  is  useful  in  asthma ;  but 
they  disadvise  the  use  of  oxygen  if  heart-disease  co-exists  with  the 
asthma. 

In  anaemia,  from  loss  of  blood  or  from  suppuration,  oxygen,  accord- 
ing to  some,  increases  appetite,  stimulates  digestion,  and  improves  the 
strength. 

Demarquay  asserts  the  remedial  power  of  oxygen  over  some  forms 
of  diabetes,  and  states  that  by  means  of  this  agent  he  has  reduced  the 
sugar  in  the  urine  by  one-half,  the  diet  remaining  unchanged. 

This  gas  is  useful  as  a  local  application  to  atonic  painful  sores,  but 
produces  no  effect  on  healthy  sores.  Administered  as  a  gaseous  bath 
for  an  hour  or  longer  at  a  time,  and  repeated  six  or  eight  times  a  day, 
it  is  said  to  be  of  the  greatest  use  in  senile  gangrene,  changing  the  livid 
red  to  a  rose  colour,  restoring  warmth  to  the  tissues,  renewing  sen- 
sation, mitigating  pain,  checking  the  disease,  and  sometimes  even 
curing  it. 


PEROXIDE  OF  HYDROGEN, 


PEROXIDE  OF  HYDROGEN. 

Peroxide  of  Hydrogen  has  been  used  both  internally  and  externally. 
It  whitens  the  skin  or  mucous  membranes,  and  excites  a  pnckmg  sen- 
sation, and,  in  delicate  structures,  as  the  conjunctiva,  induces  a  slight 
degree  of  inflammation. 

According  to  Dr.  Stohr,  on  adding  peroxide  of  hydrogen  to  venous 
blood,  pretty  active  effervescence  occurs.  The  solution  soon  becomes 
yellowish-red,  then  pale  yellow,  and  in  five  or  six  minutes  from  the 
beginning  of  the  experiment,  colourless,  and  afterwards  a  white 
flocculent  coagulum  settles.  The  corpuscles  themselves,  when  treated 
with  a  strong  solution,  become  irregular  in  outline,  and  do  not  form 
rouleaux.  Added  to  pus,  much  gas  is  given  off,  and  the  mixture 
becomes  turbid  with  white  flocculi,  and  many  of  the  corpuscles  are 
shrunken  or  altogether  destroyed. 

Apphed  to  abraded  surfaces,  covered  with  blood  or  pus,  the  solution 
of  peroxide  behaves  in  the  manner  above  described,  the  surface 
becomes  ultimately  covered  with  a  thin  layer  of  coagulated  albumen. 
The  solution,  it  is  said,  will  heal  a  chancrous  sore  in  half  the  ordinary 
time.  The  sore  is  to  be  washed  with  a  solution  three  times  a  day,  and 
to  be  continuously  covered  with  lint  moistened  with  it.  Open 
buboes,  too,  have  been  treated  successfully  in  the  same  manner. 
The  solution  is  said  to  destroy  the  specific  character  of  a  chancrous 
sore. 

Internally  administered,  it  is  reputed  to  be  a  disinfectant  and  a  slight 
stimulant. 


CARBON.    ANIMAL  CHARCOAL. 
WOOD  CHARCOAL. 

Carbon,  in  proportion  to  its  porosity,  absorbs  many  gases  in  consider- 
able quantity ;  and  wood,  being  more  porous  than  animal  charcoal,  its 
absorbability  is  greater. 

Charcoal  does  not  absorb  all  gases  in  an  equal  degree;  it  will 
absorb  but  little  hydrogen,  though  it  will  imbibe  a  considerable 
amount  of  oxygen,  a  large  quantity  of  sulphuretted  hydrogen,  and  a 
still  greater  proportion  of  ammonia.  Charcoal  is  much  used  on 
account  of  this  property  as  a  disinfectant,  to  remove  bad  smells,  or  to 
prevent  the  air  in  rooms  becoming  contaminated  by  the  effluvia  from 
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foul  ulcers.  Its  non-volatility  renders  it  very  inferior  to  chlorinated 
lime  or  chlorine  gas  and  other  agents  for  purifying  air,  since  it  can  act 
only  on  the  air  in  immediate  contact  with  it. 

It  is  more  effectual  in  absorbing  the  offensive  gases  given  off  by 
foul  sores,  and  is  employed  in  the  form  of  a  poultice,  mixed  either 
with  bread  or  linseed-meal.  Bread,  being  more  porous,  is  to  be 
preferred,  as  it  permits  the  gases  to  permeate  the  substance  of  the 
poultice,  and  so  to  come  in  contact  with  the  particles  of  charcoal. 

After  becoming  thoroughly  moistened  and  its  pores  filled  with  water, 
it  may  reasonably  be  doubted  if  the  charcoal  does  not  lose  its  capacity 
to  absorb  gases  and  so  to  act  as  a  deodorizer.  It  is  certain  that  char- 
coal poultices  often  fail  to  act  in  this  manner.  Charcoal  may  act  by 
preventing  decomposition,  for,  when  swallowed  after  admixture  with 
water,  its  pores  being  thus  filled  or  obstructed,  it  will  still  prevent 
flatulence,  an  effect  not  due  to  absorption;  it  must,  therefore,  act 
by  arresting  fermentation  or  decomposition.  A  thoroughly  efficient 
mode  of  employing  charcoal,  is  to  fill  a  small  flat  muslin  bag  with  it,  in 
a  finely  granulated  form,  and  to  place  it  over  the  poultice  covering  the 
sore. 

Charcoal  poultices  are  reputed,  on  doubtful  grounds,  to  clean  and 
heal  sloughing  or  gangrenous  wounds. 

How  does  charcoal  destroy  smells  depending  on  noxious  gases  ?  It 
has  been  stated  in  a  previous  page  that  it  is  endowed  with  the  property 
of  condensing  many  gases  in  its  pores,  and  some  accept  this  fact  as  a 
sufficient  explanation  of  its  action.  Others  assert  that  the  oxygen 
condensed  and  accumulated  in  the  pores  of  the  charcoal,  combining 
with  the  other  gases  with  which  it  comes  in  contact,  breaks  them  up  and 
destroys  their  ill  odour. 

A  question  of  more  practical  importance  is  whether  the  carbon 
becomes  inert  by  use,  thus  losing  its  property  to  condense  gases  or  to 
destroy  them.  Buchheim  is  probably  right  in  stating  that  the  carbon 
becomes  inert,  but  others  assert  that  if  kept  dry,  it  will  retain  its 
properties  unimpaired  for  many  years.  At  all  events  exposure  to  a  dull 
red  heat  restores  its  gas-absorbing  power. 

Charcoal  is  likewise  employed  as  a  disinfectant,  and  Dr.  Stenhouse 
has  ingeniously  devised  a  charcoal  disinfecting  respirator,  which,  no 
doubt,  will  protect  the  wearer  against  many  gases,  but  at  present  no 
evidence  exists  to  show  that  charcoal  will  destroy  the  organic  matters 
which  propagate  disease,  although,  acting  like  a  filter,  it  may  prevent 
their  entrance  into  the  system. 

Charcoal,  by  its  chemical  or  mechanical  action,  possesses  the 
property  of  carrying  down  from  solutions  many  colouring  matters, 
many  bitter  substances,  alkaloids,  and  mineral  substances.  Hence 
Dr.  Garrod  advises  its  administration  in  poisoning  by  corrosive  sublimate, 
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arsenic,  morphia,  stiychnia,  belladonna,  &c.,  but,  at  present,  this 
treatment  has  not  found  much  favour  with  the  profession.  As  it  is 
said  that  half  an  ounce  absorbs  only  one  grain  of  alkaloid,  large  doses 
of  half  an  ounce  to  an  ounce,  or  even  more,  must  be  given.  Charcoal 
also  precipitates  the  colouring  matter  of  urine,  carrying  down  at  the 
same  time  all  the  uric  acid,  and  some  of  the  urea  in  solution.  The 
sugar  of  diabetic  urine  is  unaffected  by  charcoal.  As  a  precipitant, 
animal  charcoal  freed  from  its  earthly  impurities  is  found  to  be  the 
most  efficacious,  on  account,  it  is  said,  'of  its  more  finely  divided 
state. 

Charcoal  is  employed  with  much  success  in  certain  diseases  of  the 
stomach.  It  is  said  to  ease  the  pain  of  chronic  ulcer,  and  of  neuralgia 
of  the  stomach,  possibly  by  checking  fermentation  and  so  preventing 
the  formation  of  acids  which  must  irritate  the  stomach,  especially  when 
ulcerated.  It  is  markedly  useful  in  flatulence.  In  the  majority,  if  not 
in  all  cases,  intestinal  flatulence  is  the  result  of  gases  generated  by 
fermentation.  The  symptoms  accompanying  flatulence,  however,  are 
not  always  alike,  and  their  various  complications  afford  indications  for 
treatment.  Sometimes  "  the  wind  "  is  produced  in  enormous  quantities, 
with  great  rapidity,  producing  distention,  eructation,  and  mental  depres- 
sion, the  patient  complaining  only  of  these  symptoms,  not  of  pain  nor 
of  acidity.  This  enormous  production  of  wind,  irrespective  of  other 
symptoms,  prevails  chiefly  among  middle-aged  women,  especially  at  the 
change  of  life.  This  condition  is  met  with  sometimes  during  pregnancy 
and  suckling,  and  seldomer  in  the  course  of  phthisis.  It  is  often  very 
difficult  to  check  the  formation  of  wind,  but  vegetable  charcoal  is  one 
of  the  best  remedies.  Sometimes  after  a  few  mouthfuls  of  food  the 
wind  is  formed  in  quantity  so  large  that  the  patient  is  constrained  to 
cease  eating :  here  the  charcoal  should  be  taken  immediately  before 
each  meal.  Another  patient  is  not  troubled  with  the  wind  till  half  an 
hour  or  longer  after  food ;  here  the  charcoal  should  be  taken  soon  after 
the  meal.  Five  or  ten  grains  of  charcoal  is  generally  enough,  and  this 
dose  failing,  it  seldom  happens  that  a  larger  one  succeeds.  Supposing 
charcoal  to  fail  in  cases  like  these  just  described,  we  have  another 
efficient  resource  in  the  sulpho  carbolates,  or  Carbolic  acid,  which, 
indeed,  often  succeed  when  charcoal  fails.  ' 

At  other  times  profuse  formation  of  wind  is  accompanied  by  acidity 
Charcoal,  administered  as  just  described,  will  generally  obviate  both 
these  symptoms;  and  sulpho-carbolates  and  carbolic  acid,  although  less 
successful  than  when  acidity  is  absent,  will  often  prevent  the  production 
of  both  wind  and  acidity. 

Some  persons  after  meals  are  troubled  with  a  little  wind,  acidity  and 
a  sensation  of  weight  at  the  pit  of  the  stomach.  Charcoal  will  relieve 
these  cases ;  but  nux  vomica,  in  five-minim  doses  of  the  tincture  taken 
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a  few  minutes  before  meals,  is  to  be  preferred.  In  the  treatment  of 
flatulence  it  must  never  be  forgotten  to  direct  the  patient,  as  far  as 
possible,  to  abstain  from  those  kinds  of  food  prone  to  fermentation. 
Sugar  and  starchy  foods  must  be  avoided  or  taken  sparingly,  and  thin 
well-browned  toast,  on  account  of  the  carbonization  of  its  surface,  may 
be  substituted  for  bread.  The  meals  should  be  very  moderate,  the 
food  well  masticated,  and  drinking  postponed  till  the  meal  is  nearly 
finished,  or,  still  better,  till  an  hour  after  its  completion.  Tea  is  very 
obnoxious  to  flatulent  patients. 

Most  of  the  charcoal  passes  away  with  the  faeces,  though  a  little,  it 
is  stated,  finds  its  way  into  the  blood  and  lymphatics. 

Wood  is  preferable  to  animal  charcoal  for  internal  use.  It  is  often 
advantageously  mixed  with  an  equal  quantity  of  bismuth,  when  flatulence 
is  combined  with  acidity  and  pain. 


CARBONIC  ACID. 

It  is  asserted  that  this  gas  applied  to  the  eye  relieves  the  pain  and 
photophobia  of  scrofulous  ophthalmia,  and  that  injected  up  the  vagina 
it  eases  the  pain  of  ulceration  of  the  os  uteri  and  of  cancer  and 
neuralgia  of  the  uterus.  According  to  Sir  J.  Simpson,  the  inhalation 
of  this  gas  is  serviceable  in  chronic  bronchitis,  asthma,  and  irritable 
cough. 

Carbonic  acid  gas  is  generally  employed  dissolved  in  water.  Natural 
waters  containing  a  large  quantity  of  carbonic  acid  are  used  externally 
in  chronic  gout,  chronic  rheumatism,  and  many  chronic  affections. 
Carbonic  acid  is  an  excitant  of  the  skin,  producing  tingling,  redness,  a 
sensation  of  warmth,  and  increasing  the  flow  of  the  perspiration  ;  but 
after  a  time  the  gas  acts  in  some  measure  as  an  anaesthetic,  lessening 
the  sensibility  of  the  skin,  and  removing  or  diminishing  pain. 

Carbonic  acid  water  is  employed  in  painful  and  irritable  conditions 
of  the  stomach.  It  eases  pain,  and  checks  vomiting.  It  is  an  excel- 
lent addition  to  milk,  which  will  then  be  generally  retained,  though 
previously  rejected. 

Lime-water  and  milk  may  be  profitably  substituted  for  milk  and  car- 
bonic acid  water  in  diarrhoea  with  irritability  of  the  stomach  ;  but  m 
case  of  constipation  carbonic  acid  water  and  milk  is  much  to  be  pre- 
ferred. 
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Sulphur  dusted  on  the  skin  produces  no  effect,  but  mixed  with  lard, 
or  other  unctuous  substances,  and  rubbed  in,  it  excites  a  slight  degree 
of  inflammation ;  hence  sulphur  ointment  has  been  used  to  stimulate 
indolent  sores  to  a  healthier  and  more  healing  condition ;  but  for  such 
a  purpose  more  efficient  agents  have  superseded  sulphur  ointment, 
which  is  now  almost  entirely  restricted  to  the  cure  of  itch.  The  object 
is  to  destroy  the  insect  {acarus  scabiei)  and  its  ova,  for  it  is  on  the 
presence  of  this  animal  that  itch  depends ;  and  a  knowledge  of  the 
habits  of  the  acarus  and  its  ova  suggests  the  means  best  calculated  to 
effect  this  purpose.  The  female,  as  soon  as  impregnated, .  burrows 
obliquely  under  the  skin,  and  day  by  day  deposits  her  eggs  till  she  dies. 
The  male  remains  a  wanderer  on  the  surface,  and  is  easily  attacked 
and  killed  by  the  ointment.  To  reach  and  destroy  a  female  and  her 
eggs,  it  is  necessary  to  break  up  the  burrows  where  these  lie  concealed, 
and  to  lay  them  bare  to  the  destructive  action  of  the  sulphur.  The 
■destruction  of  the  burrows  is  easily  effected  by  the  liberal  use  of  soap 
and  water,  which  removes  the  superficial  and  dead  cuticle,  and  exposes 
the  animal  and  its  ova. 

Various  methods  of  sulphur  treatment  are  in  use,  but  it  is  sufficient 
here  to  record  only  a  feAv. 

M.  Hardy  claims  that  his  method  will  cure  in  four  hours.  He  first 
subjects  the  body  for  half  an  hour  to  a  friction  of  soft  soap,  to  cleanse 
the  skin  and  lay  bare  the  burrows.  Then  follows  a  warm  bath  of  an 
hour's  duration,  meanwhile  the  skin  is  well  rubbed  to  complete  the 
destruction  of  the  burrows.  Then  the  skin  is  well  rubbed  all  over — 
except  the  head  and  face,  unless  in  the  rare  instances  when  these  parts 
are  attacked — with  an  ointment  composed  of  two  parts  of  sulphur,  one 
of  carbonate  of  potash,  and  eight  of  lard. 

This  rather  severe  method  not  unfrequently  irritates  and  chaps  the 
skin,  and  is,  therefore,  inadvisable  for  delicate  skins,  especially  if  much 
eczema  or  inflammation  is  present,  affections  which  this  vigorous  treat- 
ment would  undoubtedly  much  aggravate. 

It  is  often  sufficient  to  treat  vigorously  only  certain  parts  of  the  body 
where  the  rash  is  most  apparent,  and  to  apply  the  ointment  to  other 
parts  in  a  milder  manner. 

If  the  skin  is  delicate,  much  irritated,  or  inflamed,  a  mild  soap  may 
be  substituted  for  soft  soap,  and  an  ointment  without  alkali  and  with 
less  sulphur,  while  the  time  of  the  applications  should  be  shortened, 
and  mstead  of  one  continuous  severe  application,  the  several  washino-s 


SULPHUR. 

and  inunctions  should  be  repeated  on  successive  nights.  The  ointment 
should  be  left  on  all  night. 

The  simple  ointment  of  the  Pharmacopoeia,  little  irritating  to  the 
skin,  containing  no  potash  or  other  alkali,  is  in  most  instances  sufficient 
to  cure  itch  in  three  days.  The  patient  should  be  directed  to  take  a 
nightly  warm  bath,  and  to  rub  the  skin  with  soap,  bland  or  strong, 
according  to  the  condition  of  the  skin.  After  wiping  the  body 
thoroughly  dry,  the  ointment  is  to  be  well  applied  to  the  skin  by  the 
fireside,  just  before  bedtime,  and  to  be  washed  off  on  the  following 
morning. 

The  irritation  set  up  by  the  parasite  and  its  eggs  excites  sometimes 
more  or  less  eczema  and  impetigo.  The  treatment  adapted  to  cure  the 
itch  would  certainly  aggravate  these  accompanying  eruptions.  To 
avoid  such  a  complication,  Hebra  recommends  a  milder  ointment  of  a 
different  composition;  namely,  chalk,  4  oz.,  sulphur  and  prepared  tar, 
each  6  oz.,  common  soap  and  lard,  each  a  pound,  the  various  constituents 
in  this  preparation  each  serving  a  distinct  purpose.  The  chalk  helps 
mechanically  to  remove  the  dead  cuticle  and  to  break  up  the  burrows ; 
the  tar  serves  the  twofold  purpose  of  diluting  the  sulphur  and  acting 
beneficially  on  the  eczema,  while  the  soap  and  lard  further  effect  the 
dilution  of  the  sulphur ;  and  the  soap,  by  virtue  of  its  alkali,  checks 
the  weeping  from  the  red,  raw,  eczematous  eruption.  This  ointment, 
accompanied  with  the  use  of  the  warm  bath,  is  employed  twice  a  day, 
and  cures  completely  in  three  days. 

After  the  itch  is  cured,  it  often  happens  that  the  mildest  ointments 
excite  and  increase  the  eczema  and  other  eruptions  produced  by  the 
scabies,  hence  it  is  inadvisable  to  continue  the  use  of  such  unguent 
for  many  days.  On  withholding  this  treatment,  the  rashes  produced 
by  the  scabies  will  frequently  disappear  at  once.  After  the  course  the 
patient  must  put  on  an  entire  change  of  linen,  and  the  soiled  clothes 
should  either  be  boiled  in  water,  or  heated  in  an  oven,  at  a  tempera- 
ture above  212°  Fah.,  in  order  to  destroy  the  animals  and  ova  that 
may  be  concealed  in  the  linen. 

Some  maintain  that  the  sulphur  of  the  ointment  plays  no  part  m  tlie 
destruction  of  the  parasites,  but  that  the  fatty  matters,  by  obstructmg 
their  breathing  pores,  suffocate  and  so  destroy  them.  This  opunon 
seems  to  be  erroneous,  a  sulphur  ointment  being  far  more  effectual 
than  an  ointment  of  simple  fat.  Sulphuretted  hydrogen  destroys  lice, 
and  some  suppose  that  this  gas  is  the  efficient  insecticide  in  destroying 
the  developed  itch  insect  by  the  conversion  of  the  sulphur. 

Except  in  rare  cases,  the  ointment  need  not  be  applied  to  the  head 
and  face,  for,  in  this  country,  these  parts  are  not  often  affected  The 
disagreeable  odour  of  the  ointment  may  be  in  part  concealed  by  the 
addition  of  otto  of  roses  or  other  fragrant  substance. 
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To  avoid  the  disagreeable  odour  and  irritating  effect  of  sulphur, 
many  dermatologists  substitute  storax,  which  is  said  to  be  just  as 
effectual. 

The  complexion  of  young  women,  in  whom  the  menstrual  flow  is 
disordered,  is  sometimes  spoiled  by  numerous  small  elevatioris  or 
pimples,  scarcely  or  not  at  all  reddened,  and  sometimes  a  mmute 
pustule  on  the  summit  of  some  of  the  elevations  form,  the  skin  at  the 
same  time  losing  its  healthy  transparency.  This  is  a  form  of  acne, 
perhaps,  though  unlike  that  commonly  seen.  Sometimes  the  eruption 
appears  independently  of  menstrual  disturbance,  and,  indeed,  may 
almost  vanish  at  the  menstrual  period,  to  recur  vv^hen  it  has  ceased. 
This  eruption  may  last  months,  or  even  years,  greatly  to  the  patierit's 
annoyance.  It  will,  however,  generally  yield  to  the  application,  twice 
or  three  times  daily,  of  the  following  lotion : — Sulphur,  a  drachm ; 
glycerine,  an  ounce ;  rose-water,  half  a  pint.  This  lotion  speedily 
benefits  the  eruption  even  when  for  years  it  has  remained  unin- 
fluenced by  other  treatment.    Acne  may  be  treated  in  the  same  way. 

An  ointment  composed  of  two  drachms  of  hypochlorite  of  sulphur 
and  an  ounce  of  simple  ointment,  or  especially  iodide  of  sulphur 
ointment,  is  very  useful  in  the  severer  forms  of  acne  (see  Sulphides). 
They  should  be  applied  twice  daily.  Where  acne  indurata  is  accom- 
panied by  much  acne  punctata,  frequent  washing  with  plenty  of  soap 
and  warm  water  will  assist  the  action  of  these  applications.  In  genuine 
prurigo,  Dr.  Anderson  applies  night  and  morning  an  ointment  com- 
posed of  an  ounce  of  sulphur,  six  drachms  of  liquid  tar,  and  four 
ounces  of  benzoated  lard. 

Being  quite  insoluble  in  any  of  the  fluids  of  the  mouth,  sulphur 
possesses  no  taste  ;  but,  as  it  often  contains  a  small  quantity  of  either 
sulphurous  acid  or  of  a  sulphide,  it  may  partake  of  the  flavour  of  these 
substances.  It  undergoes  no  change  in  the  stomach,  and  in  no  way 
affects  the  mucous  membrane  of  this  organ. 

In  the  intestines,  however,  the  case  is  quite  otherwise.  Here,  in 
ordinary  doses,  sulphur  causes  rumblings,  slight  colicky  pains,  followed 
in  a  short  time  by  a  softened  evacuation,  sometimes  soon  repeated. 
From  the  occurrence  of  colic,  and  the  semi-solid  condition  of  the 
motions,  it  is  generally  held  that  sulphur  acts  only  slightly  on  the 
mucous  membrane,  but  purges  chiefly  by  exciting  contractions  of  the 
muscular  coat  of  the  intestines.  From  the  mildness  of  its  operation 
it  is  ranked  among  the  laxatives.  The  precipitated  sulphur,  being 
more  finely  divided  than  the  sublimed,  acts  more  surely  and  effectually 
as  a  purgative. 

The  too  prolonged  use  of  sulphur  excites  a  catarrhal  state  of  the 
mucous  membrane,  and  impairs  digestion. 

Sulphur  is  a  useful  mild  purgative  in  piles  and  fissure  of  the  anus, 
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when  it  is  needful  to  maintain  the  motions  in  a  soft  and  yielding  state, 
so  that  the  passage  may  not  be  irritated  and  pained  by  hard  difficult 
stools.  It  is  also  employed  in  stricture  of  the  rectum.  In  habitual  or 
obstinate  constipation  it  often  succeeds  after  the  failure  of  other  reme- 
dies. The  compound  liquorice  powder  of  the  German  codex,  which 
is  preferable  to  that  of  the  British  Pharmacopoeia,  or  ten  grains  of 
sulphur  mixed  with  confection  of  senna  are  convenient  forms.  Com- 
pound liquorice  powder  contains  both  sulphur  and  senna,  and  is  not 
disagreeable.  Dr.  George  Bird  tells  me  that  children  like  it,  and  that 
for  them  it  is  an  excellent  purgative.  The  dose  for  adults  is  one  to  two 
teaspoonfuls  stirred  in  a  little  water  or  milk.  Apart  from  its  softening 
effect  on  the  motions,  sulphur  exerts  a  beneficial  action  on  the  rectum  in 
prolapsus  and  in  piles.  A  morning  dose  of  five  to  ten  grains  of  sulphur 
mixed  in  a  drachm  of  confection  of  senna,  is  a  very  useful  laxative  in 
piles. 

What  changes  does  sulphur  undergo  in  the  body,  and  in  what  way 
does  this  drug  act  as  a  purgative  ? 

It  has  been  suggested  that  some  of  the  sulphur  becomes  dissolved  in 
the  fat  it  meets  with  in  the  intestines,  and  thus  blended,  is  in  a  fit  con- 
dition to  act  both  as  a  purgative  and  to  pass  into  the  blood  ;  but  the 
fact  that  when  sulphur  is  administered  simultaneously  with  much  fat, 
the  quantity  of  sulphur  in  the  urine  is  not  increased,  renders  this 
explanation  improbable. 

Some  of  the  sulphur,  undoubtedly,  is  converted  into  a  sulphide  by 
the  action  of  the  alkali  of  the  bile  ;  for  after  the  ingestion  of  sulphur, 
the  gas  generated  in  the  intestines  contains  not  only  a  considerable 
quantity  of  sulphuretted  hydrogen,  but  much  of  the  gas  is  given  off  by 
the  skin,  to  the  extent  even  of  tarnishing  metal  articles  worn  about  the 
person.  Sulphur  acts  as  a  purgative  through  conversion  into  a  sul- 
phide, and  by  virtue  of  the  same  change  it  is  enabled  to  enter  the 
blood,  a  view  supported  by  the  fact  that  sulphides  act  in  the  same  way 
as  sulphur.  Yet  a  portion  in  the  form  of  fine  particles,  probably  passes 
through  the  walls  of  the  intestines  undissolved,  though  the  quantity  so 
conveyed  is  undoubtedly  very  small. 

The  action  of  sulphur  on  the  physical  or  chemical  constitution  of  the 
blood  is  at  present  unknown.  It  has  been  said  to  produce  salivation 
occasionally,  in  persons  who  had  previously  taken  mercury.  It  is 
generally  held  that  it  excites  an  increased  secretion  from  the  mucous 
membrane  of  the  air-passages  of  healthy  persons,  although  this  is 
denied  by  Buchheim.  Graves,  and  other  authorities,  strongly  recom- 
mended sulphur  in  doses  of  from  five  to  ten  grains,  repeated  three  or 
four  times  a  day,  in  severe  chronic  bronchitis,  with  abundant  discharge, 
especially  when  accompanied  by  constitutional  debility.  It  is  said  to 
lessen  the  secretion,  and  to  render  its  expulsion  easier. 
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It  is  said  to  increase  both  the  frequency  and  force  of  the  heart's  con- 
tractions, and  to  promote  the  flow  of  perspiration  ;  but  these  assertions 
greatly  need  confirmation. 

It  is  beUeved  that  the  appHcation  of  sulphur  to  the  skm  will  relieve 
the  pain  of  chronic  rheumatism  and  sciatica ;  but,  as  m  applying  the 
sulphur  it  is  generally  recommended  to  envelope  the  aff-ected  limbs  m 
soft  flannel,  it  is  difficult  to  discriminate  to  what  extent  relief  is  attribut- 
able to  the  flannel.  .  . 

It  is  said  that  the  internal  administration  of  sulphur  is  serviceable  m 
chronic  eruptions  of  the  skin  of  the  dartrous  family,  as  acne,  psoriasis, 
impetigo,  and  eczema. 

Most  of  the  sulphur  taken  into  the  stomach  escapes  with  the  f^ces  ; 
while  part  of  that  which  enters  the  blood,  becoming  oxidized,  appears 
in  the  urine  as  a  sulphate,  or  one  of  the  lower  oxides  of  sulphur.  The 
sulphuretted  hydrogen,  from  its  great  volatility,  escapes  in  some  mea- 
sure by  the  lungs  and  skin,  and  occasionally  with  the  milk,  and  by  the 
urine. 

It  is  said  that  a  portion  of  the  ingested  sulphur  passes  through  the 
system  and  is  separated  by  the  kidneys  in  the  uncombined  state.  Sul- 
phur produces  no  change  in  the  quantity  of  the  constituents  of  the 
urine,  with  the  exception  of  the  sulphur  compounds,  which  it  aug- 
ments. 

Sulphur  may  be  conveniently  administered  in  milk. 


THE  SULPHIDE  OF  POTASSIUM,  SODIUM,  AMMONIUM, 

AND  CALCIUM. 

Many  natural  waters  contain  one  or  more  of  these  substances.  Sul- 
phurous waters  are  found  at  Harrogate,  Barbges,  &c.  They  have  a 
characteristic  odour  like  that  of  rotten  eggs. 

The  three  first  substances  are  freely  soluble,  the  last  is  very  scantily 
soluble  in  water. 

Strong  solutions  of  these  soluble  salts  excite  active  inflammation  of 
the  skin ;  weak  solutions  stimulate  the  skin,  augment  its  supply  of 
blood,  and  increase  perspiration. 

Baths  containing  these  substances  are  very  useful  in  the  chronic 
forms  of  some  skin  diseases,  as  psoriasis,  eczema,  and  lichen  ;  likewise 
in  chronic  rheumatism,  chronic  gout,  and  chronic  lead  poisoning.  In 
these  diseases  the  natural  sulphurous  waters  are  largely  used  as  baths  ; 
but  in  eczema  and  psoriasis  care  must  be  taken  not  to  employ  them  till 
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the  subsidence  of  the  acute  stage,  otherwise  they  will  greatly  aggravate 
the  rash.  Obstinate  forms  of  these  skin  diseases,  rebellious  to  other 
treatment,  often  yield  to  sulphide  baths. 

It  has  been  attempted  to  explain  the  efficacy  of  sulphurous  baths,  in 
cases  of  chronic  lead  poisoning,  by  the  assumption  that  they  eliminate 
the  lead  with  the  sweat.  Under  the  use  of  these  baths,  the  skin,  it  is 
said,  becomes  covered  with  innumerable  black  points  of  sulphide  of 
lead ;  but  in  fact  the  lead  thus  blackened  has  been  deposited  on  the 
skin  from  external  sources,  not  eliminated  with  the  perspiration.  This 
objection,  however,  is  met  by  the  assertion  that  if  a  lead-poisoned 
patient  carefully  abstains  from  all  contact  with  lead,  yet,  as  often  as  he 
uses  a  sulphurous  bath,  his  body  still  becomes  blackened  time  after 
time.  On  theoretical  grounds  it  is  hard  to  understand  how  this  metal 
can  be  eliminated  with  the  perspiration ;  but  for  the  further  considera- 
tion of  this  point  we  must  refer  our  readers  to  the  section  on  lead. 

The  use  of  these  baths  at  a  very  high  temperature  will  often  restore 
a  considerable  degree  of  suppleness  to  joints  distorted  and  stiffened  by 
chronic  rheumatoid  arthritis.  Yet  as  other  baths  of  hke  temperature 
appear  to  do  equal  good,  it  is  difficult  to  say  whether  the  sulphides 
play  any  part  in  the  beneficial  results,  although  it  is  true  there  is  a 
wide-spread  and  perhaps  well-grounded  belief  in  their  efficacy. 

A  very  efficient  application  to  cure  itch  is  made  in  the  following 
way  :— Boil  one  part  of  quicklime  with  two  of  sublime  sulphur  in  ten 
parts  of  water,  until  the  sulphur  and  lime  combine ;  let  the  solution 
stand,  and  afterwards  decant  the  clear  part.  Metal  vessels  should  not 
be  used  in  its  preparation.  After  the  patient  has  bathed  and  wiped 
himself  dry  the  Hquid  solution  is  to  be  painted  over  the  body.  This 
application  is  rather  irritating,  and  sometimes  produces  a  roughness  of 
the  skin,  which  may  continue  some  time.  Dr.  Bourguignon,  who 
introduced  this  plan,  claims  that  it  will  cure  in  half  an  hour.  (See 

The  sulphides  are  in  part  decomposed  by  the  acids  they  encounter 
in  the  stomach,  giving  rise  to  disagreeable  eructations  of  sulphuretted 
hydrogen  gas. 

The  sulphides  in  small  doses  excite  a  sensation  of  warmth  at  the 
epigastrium,  but  in  excessive  doses  they  produce  active  inflammation  m 
the  digestive  canal,  with  the  customary  symptoms. 

Small  doses  act  as  a  slight  irritant  to  the  intestines,  and  determme 
gentle  relaxation  of  the  bowels.  It  is  supposed  that  sulphur  acts  as  a 
purgative,  by  its  conversion  into  a  sulphide  through  the  agency  of  the 

alkali  of  the  bile.  ,       ,  , .  . 

In  cases  of  poisoning  by  certain  metallic  salts,  the  sulphides  are 
employed,  as  they  precipitate  the  metal  in  the  form  of  an  msoluble 
sulphide,  and  so  render  it  harmless.    There  is  danger,  however,  of 
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giving  the  sulphide  in  too  large  a  quantity,  since  in  its  turn  it  might 
itself  excite  inflammation  of  the  stomach ;  wherefore  sulphide  of  iron 
is  generally  preferable  to  the  alkaline  sulphides. 

The  efl'ect  of  the  sulphides  on  the  blood  after  absorption  into  that 
fluid  is  at  present  unascertained. 

Persons  habitually  breathing  air  impregnated  mth  sulphuretted 
hydrogen  are  certainly  prone  to  suffer  from  gi'eat  anemia,  and  the 
gas  appears  to  cause  much  functional  depression. 

Taken  in  over-doses  the  sulphides  produce  insensibility  and  speedy 
death.  It  has  been  doubted,  however,  whether  this  result  is  not  due  to 
the  action  of  these  substances  on  the  stomach  itself,  and  not  to  their 
absorption  into  the  blood  and  conveyance  to  the  nervous  centres  ;  for 
it  appears  from  Bernard's  experiments,  that  sulphuretted  hydrogen 
injected  into  a  vein  is  so  quickly  eliminated  by  the  lungs  that  the  arte- 
rial blood  is  uncontaminated  by  this  gas,  and  consequently  the  nervous 
centres  cannot  be  affected  by  it. 

These  substances,  in  certain  troublesome  diseases,  often  yield  striking 
results. 

This  group  of  remedies  influences  the  suppurative  process  in  a 
marked  and  manifest  manner. 

Thus  the  common  case  of  a  sore,  discharging  a  thin,  watery, 
unhealthy  ichor,  will  speedily  undergo  a  healthy  change  under  the 
administration  of  sulphides  of  calcium,  the  discharge  becoming  at  first 
more  abundant,  afterwards  diminishing,  and  throughout  continuing 
thicker  and  healthier,  with  all  the  characters  indeed  of  "laud- 
able" pus. 

The  sulphides  appear  to  me  to  possess  the  property  of  preventing 
and  arresting  suppuration.  Thus  in  inflammation  threatening  to  end 
in  suppuration  they  reduce  the  inflammation,  and  avert  the  formation 
of  pus.  This  effect,  for  instance,  is  manifested  by  the  action  of  the 
local  apphcation  of  sulphur  compounds  in  acne  indurata,  a  subject 
to  be  dealt  with  further  on,  more  in  detail. 

After  the  formation  of  pus,  the  influence  of  this  group  on  the 
suppuration  process  is  still  more  conspicuous;  then  the  sulphides 
hasten  maturation  considerably,  whilst  at  the  same  time  they  diminish 
and  circumscribe  the  inflammation,  promote  the  passage  of  the  pus 
to  the  surface,  and  the  evacuation  of  the  abscess.  Their  eflicacy  may 
be  frequently  demonstrated  in  cases  of  the  following  kind.  An 
unhealthy  child,  from  six  to  twelve  months  old,  perhaps  in  the  course 
of  ineasles  or  scarlatina  is  the  subject  of  a  slight  sore-throat,  which 
produces  behmd  the  angle  of  the  jaw  considerable  enlargement  of  the 
glands,  and  the  swelling,  of  stony  hardness,  may  be  large  enough  to 
interfere  with  swallowmg,  and  even  to  push  the  head  on  one  side.  Very 
deep-seated  suppuration  takes  place,  and  for  a  long  time  there  is 
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neither  redness  of  the  skin  nor  fluctuation,  and  the  pus  very  slowly 
makes  its  way  to  the  surface,  so  that  a  fortnight,  three  weeks,  or  even  a 
month  may  elapse  before  the  abscess  bursts,  or  is  fit  to  be  opened, 
when  a  deep  hole  is  left,  with  considerable  indurations  around  it.  So 
great  are  the  pain  and  constitutional  disturbance  that  the  child  some- 
times dies ;  and  even  if  this  fatality  be  averted,  the  deep  discharging 
hole  heals  very  slowly  owing  to  the  indurated  and  unhealthy  state  of 
the  adjacent  tissues.  Now,  in  such  a  testing  case,  if  we  give  a  tenth 
of  a  grain  of  sulphide  of  calcium,  mixed  with  a  grain  of  sugar  of 
milk,  every  hour  or  two,  the  results  are  most  striking.  The  pain  and  con- 
stitutional disturbance  begin  to  diminish,  the  swelling  becomes  smaller, 
the  pus  reaches  the  surface  in  four  or  five  days,  leaving  when  it  is 
evacuated  a  benign  wound  which  quickly  heals.  The  effects  of  these 
remedies  are  equally  conspicuous  in  mammary  abscesses,  although  in 
rare  instances  they  appear  temporarily  to  increase  the  pain — a  fact 
which  seems  sometimes  to  hold  good  with  respect  to  boils,  though  as  a 
rule  the  pain  is  speedily  mitigated.  Singular  to  say,  I  have  found 
these  remedies  much  less  useful  in  forwarding  the  maturation  and 
expulsion  of  pus  in  indolent  buboes  ;  but  in  such  cases  my  experience 
of  the  sulphides  has  been  but  small. 

It  may  be  urged  that  it  is  difficult  to  imagine  how  these  remedies 
can  produce  effects  so  different  and  apparently  opposite  as  the  disper- 
sion of  inflammation  in  one  case  and  the  expulsion  of  pus  in  another ; 
poultices,  however,  and  hot  fomentations  both  subdue  inflammation 
and  prevent  suppuration,  and  in  other  cases  considerably  hasten  the 
evacuation  of  pus. 

In  boils  and  carbuncles  these  remedies  yield  excellent  results.  A 
tenth  of  a  grain  of  sulphide  of  calcium,  given  hourly  or  every  two  or 
three  hours,  will  generally  prevent  the  formation  of  fresh  boils,  while 
it  lessens  the  inflammation  and  reduces  the  area  of  existing  boils,  and 
quickly  liquefies  the  core,  so  that  it  separates  much  more  speedily,  thus 
considerably  curtailing  the  course  of  the  boil.  Where  the  skin  is  not 
yet  broken,  and  the  slow-separating  core  therefore  not  yet  exposed,  the 
sulphides  often  convert  the  boil  into  an  abscess,  so  that  on  burstmg,  pus 
is  freely  discharged  and  the  wound  at  once  heals  ;  or  if  the  centre  of  the 
hardened  swollen  tissues  is  not  yet  dead,  the  pustule  dries  up,  the 
inflammation  subsides,  and  a  hard  knot  is  left  which  disappears  in  a 
few  days  without  the  formation  of  a  core,  and  without  any  dischaip. 
These  remedies  meanwhile  improve  the  general  health,  removing  that 
debility  and  malaise  ordinarily  so  markedly  associated  with  boi  s  and 
carbuncles.  In  some  cases,  however,  as  in  the  deep-seated  boils  and 
abscesses  of  diabetes,  they  are  less  efficacious.  In  carbuncles  the 
sulphides  will  generally  be  found  equally  serviceable,  melting,  as  it 
were,  the  core  into  healthy  pus,  and  so  quickly  expelling  the  dead  and 
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Otherwise  slow-sepcarating  tissue.  Belladonna  applied  over  abscesses 
and  carbuncles,  reduces  inflammation  and  allays  pain.  The  skin 
should  be  thickly  smeared  with  equal  parts  of  belladonna  and  glycerine, 
and  over  this  a  poultice  should  be  applied  and  the  smearing  renewed 
each  time  the  poultice  is  changed.  Poultices,  however,  being  liable 
to  bring  out  a  fresh  crop  of  boils,  it  is  well  to  smear  belladonna 
ointment  some  distance  round  but  not  over  the  boil,  and  then  to  apply 
a  poultice,  the  greasy  application  thus  protecting  the  neighbouring 
tissues.  Or,  still  better,  apply  a  belladonna  or  opium  plaster  on 
leather,  with  a  hole  the  size  of  the  boil,  around  the  swelling,  and 
through  the  opening  smear  glycerine  and  belladonna,  covering  all  with 
a  small  poultice.  The  leather  plaster  efficiently  protects  the  surround- 
ing skin,  and  averts  the  production  of  fresh  boils.  I  have  thought  it 
worth  while  to  point  out  these  useful  accessory  plans  of  protecting  the 
boil ;  but  it  is  scarcely  necessary  to  observe  that  whilst  investigating  the 
effects  of  sulphides  I  have  employed  them  alone,  or  at  most  sometimes 
using  only  a  poultice.  Indeed,  the  effect  of  sulphides  on  boils  is  so 
excellent  and  prompt  that  external  applications  are  generally  unneces- 
sary, though  of  course  they  are  required  in  the  treatment  of 
carbuncles. 

The  good  effects  of  sulphides  are  conspicuous  in  certain  scrofulous 
sores  not  uncommonly  seen  in  children.  Scrofulous  children  during  the 
few  first  months  are  sometimes  subject  to  indolent  abscesses  in  the 
cellular  tissue  which  run  a  very  slow  course.  At  first  only  small  hard 
substances  are  observable,  no  larger  than  a  pea,  under  the  skin,  which 
is  of  natural  colour,  and  moveable  over  them.  The  small  substances 
next  suppurate  and  gradually  enlarge,  the  skin  becomes  adherent,  and 
changes  in  colour  to  red  or  even  violet,  while  the  smaller  vessels  in 
their  neighbourhood  sometimes  become  enlarged  and  even  varicose. 
The  tumours  may  attain  the  size  of  a  florin,  and  when  maturated  feel 
soft  and  boggy.  After  a  time  a  small  circular  opening  appears,  not 
larger  perhaps  than  a  pin's  head,  through  which  escapes  a  thin  unhealthy 
pus.  If  deep-seated,  as  on  the  buttocks,  or  occurring  in  fat  children, 
there  may  be  very  little  or  no  discoloration  of  the  skin.  The  chief 
noticeable  character,  then,  is  the  small  sharply-cut  opening,  as  if  a  piece 
had  been  punched  out.  These  formations  follow  one  another,  and  may 
continue  to  distress  the  child  for  months  or  years.  In  mild  cases  a 
few  only  may  form,  whilst  in  severe  cases  there  may  be  at  one  time  ten 
or  a  dozen  in  different  stages  of  development  When  they  heal  they 
leave  a  white,  sharply  defined,  but  not  deeply  depressed  scar.  Now 
this  troublesome  and  pertinacious  condition  will  give  way  speedily  to 
the  administration  every  hour  or  two  of  a  tenth  or  twentieth  of  a  grain 
of  sulphide  of  calcium.  The  formation  of  new  nodules  is  at  once 
checked,  for  a  fresh  one  rarely  now  makes  its  appearance,  although  for 
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months  or  years  the  child  may  have  been  infested  with  successive  crops  • 
many  of  the  abscesses,  especially  in  a  very  early  stage  of  development, 
dry  up  and  disperse,  others  generally  speedily  maturate  and  discharge 
their  contents,  the  thin  and  unhealthy  pus  becoming  creamy  and 
"  laudable ;  "  the  abscesses  already  in  an  open  state  improve,  the  pus 
becoming  healthier,  and  the  wounds  healing  quickly. 

In  some  cases,  in  addition  to  these  subcutaneous  formations,  the 
bones  likewise  become  affected.  The  phalangeal  bones  of  the  hand 
are  most  frequently  attacked,  though  not  uncommonly  the  metacarpal, 
and  more  rarely  the  metatarsal.  Where  the  phalangeal  bones  are 
affected,  one  or  several  of  the  fingers  become  nodose.  For  a  long 
while  the  skin  remains  pale  and  freely  movable,  but  then  suppuration 
ensues,  the  swelling  increases,  the  skin  becomes  red  and  painful,  and, 
after  a  time,  slowly  softens  at  one  point,  remaining  boggy  for  a  con- 
siderable period  before  the  abscess  opens  naturally.  Then  generally  a 
little  bone  separates,  or  in  bad  cases  the  whole  of  the  shaft  comes  away, 
leaving  the  epiphyses  behind.  When  an  opportunity  occurs  to  examine 
these  bones  before  suppuration  sets  in,  the  shaft  is  found  considerably 
enlarged,  very  pale,  and  the  cancellous  structure  infiltrated  with  a  straw- 
coloured  firm  substance,  whilst  the  epiphyses  and  their  cartilages  are 
healthy.  Even  in  these  severe  cases  the  sulphides  will  benefit  consider- 
ably ;  thus  before  suppuration  has  set  in,  or  whilst  it  has  made  litde 
way,' they  often  remove  the  swelling,  though  large  doses  may  be 
required.  After  much  suppuration,  the  good  effects  of  sulphides  depend 
in  a  great  measure  on  the  amount  of  the  disease  of  the  bone.  If  the 
whole  shaft  becomes  necrosed,  of  course  the  sore  will  not  heal  till  the 
bone  has  been  got  rid  of;  but  suppuration  often  occurs  and  yet  but 
little,  or  perhaps  none,  of  the  bone  dies.  In  such  a  case  the  sulphides 
hasten  the  expulsion  of  the  pus  ;  and  when  the  skin  is  already  broken, 
they  improve  the  character  of  the  wound  and  the  discharge,  and  heal 
the  sore  leaving  a  sunken  scar  adherent  to  the  bone,  whilst  the  finger 
slowly  assumes  its  natural  proportions.  The  sulphides  similarly  affect 
large  indolent  abscesses  on  the  back  of  the  hands  or  on  the  feet.  Whilst 
thus  influencing  locally  strumous  formations  and  abscesses  these  reme- 
dies improve  the  child's  health,  which  perhaps  had  failed  before  m 
spite  of  cod-liver  oil  and  steel  wine.  That  the  improvement  is  due  to 
the  sulphide  is  shown  by  the  fact  that  the  amendment  occurs  when  this 
drug  only  is  administered.  On  prematurely  discontinuing  the  sulphide 
fresh  formations  are  apt  to  appear,  especially  on  the  occurrence  even  of 
a  slight  illness;  indeed  a  severe  illness  will  often  excite  a  few  fresh 
abscesses,  in  spite  of  the  sulphides. 

In  suppurating  scrofulous  glands  in  the  neck,  the  sulphides  appear  to 
me  to  exercise  a  very  beneficial  influence  by  hastening  the  ehmination 
of  the  pus,  and  subsequently  the  cheesy  scrofulous  matter.    After  the 
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abscesses  have  burst,  and  continue  to  slowly  discharge  a  scanty, 
unhealthy  pus,  and  when  the  edges  of  the  sores  have  become  much 
thickened  and  indurated,  the  sulphides  render  the  discharge  more 
abundant,  thick,  creamy,  and  healthy,  considerably  hasten  the  evacua- 
tion of  the  scrofulous  matter  which  prevents  the  healing  of  the  wound, 
and  at  the  same  time  soften  the  round  indurated  edges,  so  that  the  sore 
heals  much  more  speedily.  If  small  doses  appear  to  affect  these  sores 
inadequately,  larger  doses,  as  half  a  grain  or  a  grain,  should  be  given 
several  times  a  day,  or  even  every  two  hours.  I  need  hardly  say  that  to 
compass  the  results  described  the  treatment  must  be  continued  several 
weeks,  for  when  the  sores  have  been  discharging  perhaps  for  months  or 
even  years,  it  is  vain  to  expect  much  amendment  in  a  few  days. 

The  topical  effect  of  sulphur  ointment,  or  of  an  ointment  of  the 
hypochlorite  of  sulphur,  or,  still  better,  of  the  iodide  of  sulphur  of  the 
Pharmacopoeia,  is  very  marked  on  acne  indurata  and  acne  rosacea. 
Here,  again,  according  to  the  stage  of  the  eruption  the  effects  are  twofold, 
and  even  opposed.  If  apphed  at  the  very  commencement  of  the 
eruption  as  soon  as  the  Httle  hard  knot  is  felt  under  the  skin,  the  oint- 
ment arrests  further  development  and  quickly  dissipates  the  hardness. 
For  instance,  if  smeared  over  the  hardness  just  before  going  to  bed, 
scarcely  any  induration  mil  be  felt  in  the  morning,  though  after  a  time, 
perhaps  from  exercise,  or  the  iritation  from  washing,  much  of  the 
hardness  may  return,  to  be  again  removed  by  a  renewed  application  of 
the  ointment,  so  that  in  two,  or  at  most  three  days,  it  will  completely 
disperse  a  papula  which  threatened  to  become  of  considerable  size. 
When,  however,  the  nodule  has  advanced  further,  and  suppuration  has 
set  in,  then  the  effect  of  the  ointment  is  much  like  that  of  sulphides 
administered  internally,  on  boils.  The  ointment  hastens  maturation, 
limits  the  swelHng  and  hardness,  and  thus  considerably  curtails  the 
duration  of  the  eruption.  Nay,  further,  if  rubbed  over  the  skin  it 
appears  to  check  the  formation  of  the  acne  spots;  rubbed  over  the 
nose  and  neighbouring  parts  of  the  face  in  acne  rosacea  its  effects  are 
often  striking.  Not  only  does  it  act  as  in  acne  indurata,  but  the 
hardened,  swollen  tissues  become  softened  and  reduced  to  a  more 
natural  state.  I  have  found  the  iodide  of  sulphur  useful  likewise  in 
bromic  acne  ;  it  reduces  the  eruption,  or,  at  least,  lessens  considerably 
the  size  of  each  spot.  The  ointment  should  be  thickly  smeared  over 
the  eruption  of  acne  night  and  morning. 

A  formula  adopted  by  the  author  is  a  mixture  of  much  the  same 
strength  as  the  Harrogate  waters.  Thus  I  mix  a  grain  of  the  sulphide 
of  calcium  (the  member  of  this  group  which  I  always  employ)  with  half 
a  pint  of  water,  and  give  to  a  child  a  teaspoonful  hourly  It  is 
essential  that  the  medicine  in  this  form  should  be  compounded  daily 
since  the  salt  rapidly  becomes  oxidized  and  changed  into  a  sulphate  so 
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that  in  a  very  short  time  none  of  the  sulphide  remains.  It  is  still  more 
convenient  to  give  the  sulphide  in  powder.  Dose  for  an  adult  from  one- 
tenth  to  one-half  of  a  grain  mixed  with  a  grain  or  two  of  sugar  of 
milk,  taken  hourly,  or  every  second  or  third  hour  as  the  case  may 
require.  Four  to  six  powders  daily  are  usually  sufficient.  A  child 
should  take  one-tenth  or  one-twentieth  of  a  grain,  and  the  powder 
should  be  put  upon  the  tongue  and  washed  down  with  a  draught  of 
water,  or  a  tenth  of  a  grain  made  into  a  small  varnished  pill,  should  be 
taken  hourly. 

It  should  be  observed  that,  in  employing  these  agents  in  baths,  por- 
celain or  wooden  vessels  must  be  used,  as  the  sulphide  attacks  and 
discolours  most  metals.  These  baths  emit  a  powerful  odour,  very  offen- 
sive to  some  people. 


CHLORINE  GAS. 
CHLORINE  WATER. 

CHLORINATED  SODA  1        ^^eir  solutions. 
CHLORINATED  LIMEj 

These  substances  are  used  as  disinfectants,  antiseptics,  and  deodo- 
rizers. •        ^T,  ^ 

This  action  depends  on  their  power  to  destroy  the  organisms  that 
produce  putrefaction,  and  those  that  produce  the  septic  poison  or  are 
themselves  the  cause  of  specific  fevers. 

Whatever  power  they  possess  in  these  respects  is  due  either  to  chlo- 
rine or  to  hypochlorous  acid.  _ 

Chlorine  gas,  possessing  very  strong  chemical  affinities,  acts  probably 
by  seizing  with  avidity  upon  the  hydrogen  in  organic  and  inorganic  sub- 
stances thus  breaking  up  their  composition. 

Hyp  chlorous  acid,  which  is  given  off  abundantly  by  the  two  last- 
mentioned  members  of  this  group,  is  an  active  ox.dizmg  agent.  It 
ITd   up  its  oxygen  readily,  and  is  thus  f 

stances  -  at  the  same  time  chlorine  gas  .s  set  free,  which  m  its  turn  acts 
^"SSn"  erefore  deodorisers,  destroying  the  ^monia. 
sulphuretted  hydrogen,  and  sulphides  of  ammonmm,  wh.cli  create 

''s:Si.:tasrouts:ltT«^^ 

it  penXes  efery  cranny  of  the  room,  searching  out  and  destrojmg 
noxious  and  offensive  gases. 
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While  these  substances  may  be  conveniently  and  profitably  used  as 
deodorizers,  it  must  always  be  borne  in  mind  that  it  is  better  to  prevent 
bad  smells  by  free  ventilation,  and  that  chlorine  gas  itself  has  an  odour 
very  disagi-eeable  to  most  people.  If  these  deodorizers  are  often 
required  in  a  sick  room,  it  is  a  sure  sign  that  ventilation  is  defective 
and  probably  that  the  nurse  is  careless. 

These  substances  are  employed  as  disinfectants,  but  the  evidence  in 
favour  of  their  possessing  such  a  property,  although  very  generally  held 
to  be  sufficient,  is  inconclusive. 

Some  infecting  matters,  it  is  true,  when  treated  with  these  substances, 
lose  their  power  to  propagate  disease ;  but  it  is  impossible  to  subject 
objects,  and  particularly  persons,  to  such  destructive  action  as  is  found 
to  be  required  in  these  experiments. 

To  disinfect  unoccupied  rooms,  the  air  must  be  very  strongly  im- 
pregnated with  chlorine.  M.  Regnault  recommends  the  following  plan, 
first  blocking  the  chimney  and  closing  the  room  : — sew  one  pound  of 
chloride  of  lime  loosely  in  a  strong  canvas  bag,  and  put  it  into  a  mixture 
composed  of  a  pint  and  a  half  of  commercial  hydrochloric  acid  with 
four  and  a  half  pints  of  water.  Then  after  twenty-four  hours,  freely 
ventilate  the  room  for  forty-eight  hours. 

Besides  their  capacity  to  destroy  many  offensive  gases,  these  sub- 
stances prevent  decomposition ;  hence  they  are  useful  as  washes  or 
injections  to  prevent  the  decomposition  of  the  pus  of  sores  or  cavities 
of  the  body.  Sloughing,  foul-smelling  sores,  should  be  washed  with 
solutions  of  these  or  other  kindred  substances.  Chlorine  compounds, 
being  slightly  stimulating,  improve  the  condition  of  indolent  sores. 
After  an  operation,  the  pus  which  sometimes  collects  in  the  hollows  left 
becomes  corrupt,  and  gives  off  foetid  gas  which  becomes  absorbed  and 
poisons  the  system.  This  may  be  avoided  by  washing  out  the  cavities 
several  times  daily  with  a  weak  chlorine  solution.  In  puerperal  peri- 
tonitis, or  at  any  time  when  the  uterus  contains  decomposing  matter, 
the  vagina  must  be  thoroughly  and  frequently  washed  out,  some  deo- 
dorizing and  antiseptic  substance  being  mixed  with  water.  Many 
obstetricians  in  puerperal  fever  and  other  conditions  wash  out  in  this 
way  the  cavity  of  the  womb  itself. 

In  empyeema,  after  the  chest  is  opened  spontaneously  or  artificially, 
the  putrefaction  of  the  contained  pus  must  be  prevented  by  washing 
out  the  cavity  with  antiseptic  substances.  A  solution  of  quinine  eight 
to  ten  grains  to  the  ounce  is  very  useful  for  this  purpose.  Antiseptic 
solutions  in  sloughing  of  the  throat,  as  in  scarlet  fever  or  diphtheria,  and 
in  salivation  and  ulceration  of  the  mouth,  will  remove  the  foul  odour 
and  tend  to  arrest  putrefaction. 

A  strong  solution  of  chlorinated  soda  has  been  highly  recommended 
in  diphtheria. 

K 


CHLORINE. 


The  deodorizing  and  antiseptic  substances  chiefly  in  use,  besides  the 
members  of  this  group,  are  iodine,  permanganate  of  potash,  and  carboHc 
acid.  Solutions  of  permanganate  of  potash,  unless  unnecessarily  strong, 
are  bland  and  unirritating ;  while  the  chlorine  and  carboHc  acid  solu- 
tions are  srimulating,  and  even  irritating.  Carbolic  acid  in  some 
respects  is  inferior  to  the  other  members  of  this  group,  since  it  seems  to 
lack  power  to  destroy  offensive  gases. 


IODINE. 

Iodine  possesses  powerful  chemical  afhnities,  and  combines  energetic- 
ally -with  many  organic  and  inorganic  substances.  It  is  volatile,  and 
readily  penetrates  the  animal  textures. 

It  is  appHed  to  the  skin  for  a  variety  of  purposes.  A  strong  solution, 
as  the  liniment,  is  frequently  used  as  a  rubefacient  and  counter-irritant, 
producing  at  first  a  sensation  of  heat  and  burning,  which  may  increase 
to  an  unendurable  extent.  The  inflammation  _it  excites  separates  the 
cuticle  to  a  greater  or  less  extent  from  the  dermis,  so  slight  it  may  be 
that  in  a  few  days  mere  desquamation  results  ;  but  if  the  liniment  is 
strong  it  rapidly  produces  even  a  blister  containing  serum  with  much 
fibrin,  leaving  sometimes  a  permanent  scar — a  misadventure  which 
should  be  carefully  avoided. 

The  skin  can  generally  bear  two  lightly  painted  coats  of  the  Phar- 
macopoeia liniment,  unless  a  previous  application  has  rendered  the  skin 
thin  and  delicate,  when  one  coat  lightly  applied,  is  all  that  can  be 
endured.  If,  as  sometimes  happens,  the  application  causes  much  pain, 
the  iodine  should  be  washed  off  with  spirits  of  wine,  gin,  whisky,  or  eau 
de  Cologne,  or,  best  of  all,  with  a  solution  of  iodide  of  potassium,  and 
the  pain  subdued  by  the  application  of  a  poultice.  On  and  around  the 
painted  spot  iodine  liniment  will  often  excite  a  crop  of  itching  papules 
which  often  appear  as  late  as  the  third  or  fourth  day  after  the  applica- 
tion. .  .       .  , 

The  liniment  applied  to  the  chest  as  a  counter-irritant  in  chrome 
pleurisy  is  used  to  promote  the  absorption  of  the  fluid  accumulated  m 
the  pleura.  Painted  under  the  clavicles  in  the  chrome  forms  of  phthisis, 
it  is  of  great  service  to  allay  harassing  cough,  and  to  check  secretion 
from  the  bronchial  tubes  and  cavities  of  the  lungs.  Painted  over  the 
front  and  back  of  the  chest  it  often  aff-ords  relief  m  chronic  bronchial 
catarrh  by  casing  the  cough  and  lessening  expectoration.  It  may  also 
be  painted  on  any  part  of  the  chest  affected  with  pleurodynic  pains. 
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although  a  mustard  poultice  is  preferable,  as  it  can  be  re-applied  should 
the  pain  return.  The  iodine,  however,  may  succeed  where  the  mustard 
fails.  Iodine  is  painted  around  joints  affected  with  chronic  rheumatism 
or  chronic  gout,  or  with  chronic  synovitis.  Like  blisters  it  eases  the 
pain,  and  often  removes  the  fluid  distending  the  cavity  of  the  joint ; 
like  bhsters,  too,  it  often  causes,  for  a  few  days,  increased  distension  of 
the  joint,  the  good  effects  not  becoming  apparent  till  later.  This 
increase  of  the  swelling  may  be  regarded  as  an  indication  of  the  success 
of  the  application.  The  liniment  is  useful  when  painted  on  the  skin 
over  a  bronchocele.  It  should  be  applied — though  it  can  seldom  be 
borne  oftener  than  once  a  week — as  often  as  the  state  of  the  skin  will 
permit,  till  the  tumour  disappears.  The  liniment  or  tincture  is  recom- 
mended as  an  application  to  lupus,  painted  not  only  on  the  edges  of  the 
sore,  but  also  over  the  tissues  around  it.  It  is  said  to  arrest  the  spreading 
of  the  disease.  In  the  form  of  ointment  its  applications  are  manifold. 
It  is  of  the  greatest  benefit  in  chilblains,  if  well  rubbed  over  the  affected 
part  before  the  skin  is  broken.  The  tincture  lightly  painted  over  the 
part  is  often  used  for  chilblains,  but  the  ointment  is  far  more  efficacious, 
curing  unbroken  chilblains  in  one  or  two  days.  In  this  harassing  affec- 
tion I  know  nothing  so  effective. 

The  ointment  is  often  useful  in  removing  some  of  the  non-inflam- 
matory pains  of  the  chest;  but  these,  not  being  always  of  the  same 
nature,  discrimination  must  be  exercised.  When  the  pain  is  situated  in 
the  muscles  (myalgia),  and  these  are  tender  on  pressure,  while  the  skin 
may  be  pinched  without  pain,  this  ointment  is  indicated.  But  if  the 
tenderness  is  situated  in  the  skin  (pleurodynia),  belladonna  is  to  be 
preferred.  I  believe  Dr.  Hare  first  pointed  out  this  distinction,  and  it 
is  one  which  holds  true,  though  not  without  exceptions. 

The  ointment,  tincture  and  liniment  of  iodine  are  used  for  the  same 
purposes ;  but  it  must  be  recollected  that  the  ointment  and  tincture 
are  much  milder  preparations,  and  will  even  after  several  applica- 
tions produce  but  a  small  amount  of  desquamation.  When  a  strong 
irritant  action  is  needed,  the  liniment  must  be  employed;  and  a 
medium  effect  can  be  produced  by  suitably  diluting  the  liniment  with 
spirit. 

The  tincture  or  the  ointment  is  often  applied  over  indurated  swollen 
glands,  or  parts  thickened  by  inflammation,  with  the  intention  of  remov- 
ing the  diseased  products ;  but  when  painted  over  scrofulous  glands,  or 
glands  subacutely  inflamed,  care  must  be  taken,  lest  the  applications 
increase  the  inflammation  and  favour  suppuration.  Iodine  mixed  with 
light  oil  of  wood  tar  in  the  proportion  of  two  drachms  of  iodine  to  an 
ounce  of  oil  of  wood  tar,  has  been  recommended  by  Mr.  Coster  as  an 
efficient  appHcation  in  tinea  tonsurans.  It  usually  produces  no  pain, 
and  without  doubt  prevents  the  extension  of  this  troublesome  disease. ' 
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In  many  cases  where  the  disease  involves  a  large  part  or  the  whole 
of  the  head,  this  application  may  be  painted  over  the  entire  scalp. 
Occasionally,  however,  the  skin  is  so  dehcate  that  this  extensive  appli- 
cation cannot  be  borne,  and  then  it  should  be  applied  only  to  a  small 
surface  and  painted  on  a  fresh  part  daily.  In  some  cases  it  gives  so 
much  pain  that  it  cannot  be  at  all  tolerated.  Coster's  paint,  as  might 
be  expected,  is  far  more  effectual  in  the  circumscribed  than  in  the 
diffuse  form. 

The  liniment,  ointment,  or  tincture  will  remove  herpes  circinnatus. 
One  application  of  the  liniment  is  enough,  but  the  ointment  or  tincture 
must  be  applied  once  or  twice  daily. 

It  is  stated  that  painting  the  affected  and  circumjacent  skin  with  a 
solution  of  iodine,  will  prevent  the  spread  of  erysipelas. 

Mr.  Jordan  and  Dr.  T.  K.  Spender  speak  highly  of  the  application  of 
the  liniment  in  the  neighbourhood  of  local  inflammation ;  applied  so  as 
to  produce  vesication  around  a  bubo,  an  abscess,  or  a  carbuncle,  it  con- 
siderably reduces  inflammation. 

In  hydrocele,  iodine  in  solution,  generally  the  tincture,  is  perhaps  the 
best  fluid  to  inject  into  the  serous  cavity  surrounding  the  testicle.  The 
serous  fluid  is  first  drawn  off,  then  the  iodine  is  injected  into  the  cavity, 
which  exciting  adhesive  inflammation,  the  contiguous  surface  of  the  sac 
unite  and  the  further  effusion  of  serum  is  rendered  impossible. 

Iodine  solution  is  injected  into  joints  affected  with  white  swelling, 
into  the  cavity  of  the  pleura  in  empyema,  into  ovarian  tumours  after 
tapping,  and  into  large  abscesses,  after  their  evacuation.  Ten  ounces 
of  the  tincture,  and  even  more,  may  be  injected  into  an  ovarian  sac. 
The  results  of  the  cases  thus  treated  are  most  satisfactory.  The  injec- 
tion of  white  swellings  is  said  to  produce  no  ill  symptoms,  and  unless 
there  is  caries  or  necrosis  of  the  bones,  or  swelling  of  the  surroundmg 
parts,  this  treatment  is  generally  favourable. 

In  chronic  pleurisy,  after  the  side  has  been  evacuated,  iodine  injec- 
tions remove  the  great  foetor,  often  present  from  the  decomposition  of 
pus  in  the  pleural  sac,  and  at  the  same  time  diminish  the  secretion 
from  its  walls.  The  injection  must  at  first  be  weak,  say  four  or  five 
grains  of  iodine  and  iodide  of  potassium  to  a  pint  of  water,  but 
when  the  structures  have  become  accustomed  to  it  a  stronger  solution 
may  be  employed.  No  doubt  this  treatment  is  often  successful,  still  it 
must  be  carried  out  with  the  greatest  caution,  otherwise  inflammation, 
with  high  fever,  may  set  in,  and  prove  fatal. 

Milder  injections  containing  permanganate  of  potash,  or  a  small 
quantity  of  creosote,  or  quinia,  are  generally  adequate  to  destroy  the 


foetor  in  which  case  the  more  powerful  agents  are  of  course  not  to  be 
used  '  Since  the  wasting,  the  loss  of  appetite,  and  depression  m  c— 
like  these  is  mainly  traceable  to  the  ab.3orption  of  poisonous  gases 
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putrid  fluids,  it  is  of  the  highest  importance  to  keep  the  sac  free  from 
them. 

Iodine  solutions  injected  into  the  cavities  of  large  abscesses,  their 
contents  having  been  discharged,  often  prove  very  serviceable.  The 
tincture  itself  may  be  freely  used ;  the  cavity  of  the  abscess  should 
subsequently  be  kept  clean  and  sweet  by  frequent  washings  with  a  weak 
solution  of  permanganate  of  potash.  Iliac  and  lumbar  abscess  may 
be  treated  in  this  way. 

The  tincture  of  iodine  may  often  be  used  as  an  inhalation,  with 
signal  benefit  in  the  four  following  instances  : — 

1.  In  the  chronic  forms  of  phthisis  (fibroid  lung),  when  the  expec- 
toration is  abundant,  and  the  cough  troublesome.  An  inhalation  used 
night  and  morning  will  generally  lessen  the  expectoration,  and  allay  the 
cough. 

2.  Children,  six  to  ten  years  of  age,  after  measles,  or  independently 
of  it,  on  exposure  to  cold,  are  seized  with  hoarseness,  a  hoarse  hollow 
cough,  and  some  wheezing  at  the  chest.  This  affection  involving  the 
larynx,  trachea,  and  larger  bronchial  tubes,  often  proves  very  obstinate, 
is  apt  to  return,  and  to  persist  a  considerable  time. 

3.  In  some  epidemics  of  diphtheria.  Dr.  Waring-Curran  recommends 
the  following  mixture  : — 4  grains  of  iodine,  4  grains  of  iodide  of  potas- 
sium, 4  drachms  of  alcohol,  and  4  ounces  of  water.  A  teaspoonful  of 
this  should  be  added  to  boiling  water  kept  hot  by  a  spirit  lamp  and  the 
steam  inhaled.  As  the  patient  becomes  accustomed  to  the  iodine, 
the  quantity  of  the  solution  may  be  increased  till  half  an  ounce  of  it  is 
used  at  each  inhalation.  It  should  be  repeated  many  times  a  day,  and 
each  inhalation  continued  from  eight  to  twelve  minutes. 

4.  In  itching  of  the  nose  or  of  the  inner  canthus  of  one  or  both  eyes, 
sneezing,  running  at  the  nose  of  a  watery  fluid,  weeping  of  the  eyes, 
and  severe  frontal  headache.  Patients  of  various  ages  are  greatly 
troubled,  often  for  many  years,  with  daily  attacks,  lasting  it  may  be 
several  hours.  Iodine  inhalation  often  removes  this  affection  at  once, 
and  when  it  succeeds  partially,  it  almost  always  lessens  the  headache 
and  the  discharge  from  the  nose.  Its  effect  is  most  marked  on  the 
itching.    (See  Arsenic.) 

I  generally  adopt  the  following  simple,  handy,  cleanly  and  effectual 
plan  of  inhalation : — Heat  well  a  jug  capable  of  holding  about  two 
pints,  by  rinsing  with  boiling  water;  then  partially  fill  with  boiling 
water,  into  which  pour  twenty  or  thirty  drops  of  the  tincture  of  iodine ; 
then  direct  the  patient  to  put  his  face  over  the  mouth  of  the  jug,  and 
to  breathe  the  iodized  steam  ;  covering  both  the  jug  and  the  patient's 
head  with  a  towel  to  prevent  the  escape  of  the  steam.  This  inhalation 
should  be  used  night  and  morning,  for  five  minutes,  or  a  litde  longer. 
Occasionally  an  excess  of  iodine  will  temporarily  produce  a  sensation 
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of  soreness  in  the  chest  and  throat,  sometimes  with  redness  of  the  con- 
junctiva, running  from  the  nose,  and  pain  in  the  head. 

Iodine  inhalation  is  sometimes  employed  in  chronic  bronchitis ;  but 
without  much  advantage. 

The  tincture  is  useful  to  remove  tartar  from  the  teeth ;  and  to  stimu- 
late the  gums  when  they  begin  to  recede,  leaving  the  teeth  exposed  and 
more  liable  to  decay.  It  should  be  painted  over  the  gums  close  to  the 
teeth. 

An  iodine  gargle,  made  with  two  or  four  drachms  of  the  tincture  to 
eight  ounces  of  water,  has  been  recommended  to  allay  mercurial 
salivation  ;  and  the  tincture  of  iodine  is  appHed  to  sores  of  the  throat, 
syphilitic  and  simple. 

Iodine  in  undue  quantity,  irritates  and  excites  inflammation  in  the 
delicate  structures  of  the  stomach,  inducing  pain  at  the  epigastrium, 
vomiting,  diarrhoea,  sometimes  much  collapse,  and  even  death.  It 
should  be  given  soon  after  a  meal,  when  the  mucous  membrane  is 
protected  by  the  food. 

When  iodine  reaches  the  stomach  or  intestines,  and  certainly  when 
it  enters  the  blood,  theory  would  suggest  that  this  drug  becomes  con- 
verted either  into  an  iodide  of  potassium,  or,  more  probably,  of 
sodium,  and  thenceforth,  in  its  career  through  the  body,  it  would 
behave  as  an  iodide.  Practically  there  is  much  to  confirm  this  view, 
as  the  action  of  iodine  on  the  distant  organs  of  the  body  is  very 
generally  admitted  to  be  identical  with  that  of  the  iodides  ;  yet  some 
practical  authorities  state,  that  in  chronic  rheumatic  arthritis  the  tincture 
of  iodine  is  serviceable  when  the  iodide  of  potassium  fails,  although  it 
is  difficult  to  understand  how  this  should  be. 

Iodine  may  be  used  as  a  deodorizer  and  disinfectant  by  simply 
suspending  a  chip-box  or  saucer  containing  a  few  grains  over  the  patient's 
head. 
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This  being  an  extremely  soluble  salt,  endowed  with  a  very  high  diffusion- 
power,  finds  ready  entrance  into  the  blood,  and  speedy  exit  from  it 
with  the  secretions  of  the  body. 

As  an  external  application,  it  formerly  enjoyed  more  favour  than  is 
accorded  to  it  now.  As  an  ointment  to  the  skin  over  enlarged  glands, 
or  parts  thickened  with  inflammatory  products  in  conjunction  with 
the  internal  use  of  iodide  of  potassium,  it  hastens  the  resolution  of 
obstinate  nodes,  and  is  especially  useful  when  the  internal  use  of  this 
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salt  disagrees,  causing  nausea,  diarrhoea,  or  great  prostration.  The 
ointment  is  sometimes  used  for  the  itch  ;  and  the  ointment  of  this  salt, 
or  of  iodine,  is  often  used  in  bronchocele. 

According  to  most  authorities,  the  iodide,  probably  after  its  absorption 
into  the  blood,  produces  decided  changes  in  the  mucous  membrane 
of  the  mouth,  causing  redness  and  injection  of  the  lining  of  the  cheek, 
the  throat,  soft  palate,  and  of  the  tongue,  and  an  increased  growth 
and  separation  of  the  epithelium  covering  these  parts,  and  _  an 
augmented  flow  of  saliva.  These  phenomena,  however,  are  certainly 
often  absent  after  large  doses  of  the  medicine,  and  even  in  severe 
iodism. 

A  large  dose  irritates  the  stomach,  and  disorders  digestion.  Some 
are  far  more  prone  than  others  to  be  thus  affected ;  so  prone  that  even 
minute  medicinal  doses  sometimes  irritate  the  stomach. 

like  the  chloride  of  sodium  and  chloride  of  ammonium,  this  salt 
increases  the  production  of  mucus  from  the  stomach  and  intestines,  as 
well  as  from  the  mucous  membrane  of  other  parts  of  the  body ;  but 
when  such  a  result  is  desired,  we  resort  to  the  chloride  of  ammonium 
in  preference  to  this  salt. 

Its  great  diffusion-power  enables  it  to  pass  with  great  rapidity  from 
the  stomach  into  the  blood,  and  it  very  speedily  appears  in  the  urine, 
so  that  only  a  small  proportion  passes  into  the  intestines.  It  purges 
only  when  taken  in  very  large  doses,  but  it  is  never  employed  for  this 
purpose. 

Some  maintain  that  when  iodide  of  potassium  comes  in  contact  with  the 
chloride  of  sodium,  either  in  the  stomach  or  blood,  it  changes  its  base, 
becoming  iodide  of  sodium.  At  present  we  know  but  little  what 
physical  or  chemical  changes  it  produces  in  the  blood,  or  in  the  organs 
to  which  it  is  carried. 

If  its  administration  is  continued  for  a  long  period,  or  if  the  patient 
manifests  great  susceptibility  to  its  action,  we  produce  a  condition 
termed  iodism. 

Many  persons  can  take  this  drug  in  very  large  quantities  for  an  almost 
indefinite  time  without  the  induction  of  iodism,  while  veiy  small  doses, 
even  of  a  grain  or  part  of  a  grain,  cause  others  to  suffer. 

The  tissues  most  frequendy  and  most  severely  influenced  by  this 
drug  are  the  mucous  covering  of  the  eyes  and  lining  of  the  nose, 
frontal  sinus,  and  mouth,  with  the  skin  of  the  face.  Some  slight 
running  at  the  nose  is  first  noticed,  with  occasional  sneezing,  and  a 
little  frontal  headache  ;  these  symptoms  becoming  more  marked  when 
the  conjunctiva  is  injected,  and  the  tears  flow  abundantly.  The  loose 
tissues  about  the  orbit  become  swollen,  reddened,  and  oedematous,  and 
occasionally  a  peculiar  rash  appears  on  the  skin  of  the  face,  at  first 
noticed  around  the  eyes,  after  which  it  attacks  the  nose  and  its 
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neighbouring  parts,  and  then  the  chin.  The  parts  in  the  order  here 
stated  are  severally  most  severely  affected.  The  nose  is  sometimes 
reddened,  especially  at  the  tip,  and  is  rather  swollen.  The  rash  does 
not  always  present  the  same  appearance.  It  is  often  very  much  like 
acne,  and  is  always  hard,  shotty,  and  indurated,  but  the  papules  may 
be  broad  and  large,  and  covered  with  what  looks  like  a  half-developed 
vescicle  or  pustule.  The  changes  in  the  mouth  have  already  been 
mentioned,  when  speaking  of  the  influence  of  this  medicine  on  that 
part.  With  some  persons  the  stomach  is  at  the  same  time  deranged, 
although  in  the  author's  experience  this  organ  often  escapes  when  the 
fice  is  affected;  on  the  other  hand,  the  stomach  sometimes  suffers 
when  the  nose  and  eyes  are  unaffected.  When  the  stomach  is  singled 
out  by  the  iodide,  it  induces  nausea,  and  a  sensation  of  sinking  at  the 
epigastrium,  with  loss  of  appetite,  and  sometimes  watery  diarrhoea.  A. 
grain  or  even  less  may  thus  affect  the  stomach. 

If  the  drug  is  discontinued  on  the  occurrence  of  iodism,  the  symp- 
toms just  described  speedily  disappear ;  and  the  rash  on  the  face,  the 
running  at  the  eyes,  &c.,  will  greatly  decline  in  the  course  of  twenty- 
four  to  forty-eight  hours. 

Iodides  sometimes,  as  I  shall  show  presently,  cause  diuresis.  In 
some  persons  iodides  produce  a  petechial  rash,  affecting  almost  always 
the  leg  exclusively,  rarely  extending  above  the  knee,  and  rarer  still  to 
the  trunk  or  upper  extremities.  It  may,  at  first,  take  several  days  to 
produce  this  rash,  but  when  the  spots  have  disappeared,  a  single  dose 
of  five  grains  may,  in  three  hours,  suffice  to  reproduce  it.  Sometimes 
on  persisting  with  the  medicine  no  fresh  rash  appears,  and  the  old  spots 
die  away ;  while  in  other  cases  the  rash  endures  as  long  as  the  medi- 
cine is  continued.  This  rash  may  be  the  only  apparent  effect  of  the 
iodide,  but  it  is  generally  accompanied  in  a  variable  degree  by  a  few  or 
many  of  the  symptoms  of  iodism.  The  salts  of  iodine  differ  with 
respect  to  the  production  of  this  rash ;  thus  in  many  cases  the  ammo- 
nium salt  is  most  apt  to  induce  it,  and  the  sodium  salt  the  least  liable  ; 
in  other  cases  where  the  ammonium  and  potassium  salts  produce  a 
large  crop  of  petechias,  the  sodium  salt  is  inoperative.  Some  persons 
are  equally  affected  by  each  of  these  three  preparations.  In  one  case 
while  the  ammonium  and  potassium  salts  produced  numerous  petechiae, 
the  sodium  salt  failed  to  do  so,  but  excited  on  the  arms  some  erythema 
marginatum.  The  petechial  rash  is  often  preceded  by  a  sensation  of 
heat  accompanied  by  some  tenderness.  These  facts  seem  to  disprove 
the  assertion  that  either  in  the  intestines  or  blood  all  iodides  ultimately 

become  iodide  of  sodium.  ^        .      ■,         •  r 

Iodide  of  potassium  sometimes  produces  distressing  depression  of 
mind   and  body,  rendering  the   patient  irritable,  dejected,  listless 
wretched,  and  unable  to  take  moderate  exercise  without  fatigue  and 
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perhaps  with  a  tendency  to  fainting.  The  appetite  is  generally  very 
bad  These  symptoms  may  arise  from  a  very  small  dose,  and  may 
occur  without  coryza  or  irritation  of  the  stomach— a  fact  important  to 
bear  in  mind,  othervnse,  the  cause  of  the  depression  being  overlooked, 
the  medicine  may  be  persisted  in.  On  discontinuing  the  drug,  these 
distressing  symptoms  disappear  in  one  or  two  days.  It  now  and  then 
exceptionally  happens  that  the  symptoms  just  described  sometimes 
cease  in  a  few  days  even  though  the  patient  goes  on  taking  the 
medicine. 

When  the  potassium  salt  is  not  tolerated,  the  ammonium  or  sodium 
salt  can  sometimes  be  borne.  Thus  iodide  of  potassium  in  ten-grain 
doses  thrice  daily,  produced  so  much  headache,  sneezing,  and  running 
at  the  nose,  that  it  could  not  be  continued,  whilst  the  same  dose  of 
iodide  of  sodium  was  easily  borne,  causing  no  headache,  and  only 
a  little  running  at  the  nose. 

A  full  dose  of  carbonate  of  ammonia  or  spirits  of  ammonia  given 
with  the  iodide  of  potassium  will,  it  is  said,  obviate  these  symptoms  of 
iodism  ;  but  though  I  have  many  times  put  this  recommendation  to  the 
test,  I  have  seen  no  decided  results,  although  perhaps  the  ammonia  did 
occasionally  somewhat  control  the  iodism. 

Ten  grains  of  iodide  of  potassium  taken  at  bedtime  often  cuts  short 
an  acute  cold  in  the  head,  especially  at  the  onset.  It  is  much  less 
efficacious  if  the  cold  attacks  the  lungs  also  and  in  influenza  it  appears 
to  be  useless.  In  ten-grain  doses  several  times  a  day  it  is  said  to  cure 
that  troublesome  and  obstinate  affection,  violent  paroxysmal  sneezing 
(see  Arsenic).    It  is  likewise  useful  in  chronic  colds  in  the  head. 

The  iodide  is  employed  in  a  great  variety  of  diseases.  It  is  largely 
employed  in  syphilis,  but  is  not  equally  efficacious  in  all  its  forms,  being 
more  useful  in  secondary  and  tertiary  syphilis,  especially  in  the  tertiary 
form,  where  mercury  may  do  harm.  The  iodide  should  be  employed 
when  the  health  is  broken,  when  mercury  has  been  taken  without  good 
results,  or  when  the  bones  are  diseased.  It  is  conspicuously  beneficial 
when  the  disease  fixes  on  the  periosteum  of  the  bones  or  fibrous  struc- 
ture of  the  softer  organs,  and  forms  what  are  called  nodes.  Its  action 
on  this  form  of  the  disease  is  almost  magical;  it  soon  subdues  the  pain,, 
and  the  nodes,  if  not  of  long  standing,  quickly  disappear.  In  the  treat- 
ment of  tubercular  syphilitic  skin  eruptions,  Dr.  Neligan  prefers  it  to  a 
salt  of  mercury.  The  iodide  of  potassium  is  of  very  great  service  in 
syphilis  of  deep-seated  and  important  organs.  It  has  been  commended 
in  syphilitic  iritis  ;  but  in  this  case  most  authorities  prefer  mercury. 
The  secondary  syphilis  of  children  is  best  treated  with  mercury  ;  yet  the 
following  somewhat  rare  form  of  syphilis  gives  way  best  to  iodine.  In 
children  a  few  months  or  years  old,  a  syphilitic  thickening  of  the 
periosteum  is  sometimes  observed,  usually  attacking  the  heads  of 


IODIDE  OF  POTASSIUM. 


several  of  the  long  bones,  but  sometimes  also  the  shafts.  The  thicken- 
ing is  first  felt  around  the  bones;  but  as  the  disease  advances  the 
neighbouring  soft  tissues  become  infiltrated  with  a  firm  exudation, 
which  may  increase  to  such  a  degree  that  the  implicated  part  of  the 
limb  becomes  much  swollen,  the  skin  very  tense  and  shining,  and  a 
little  reddened.  The  affected  parts  are  very  painful.  When  the  disease 
is  seated  at  the  head  of  the  bones,  the  movement  of  the  joint  is  not 
impaired.  If  long  uncured,  this  condition  leaves  behind  it  permanent 
thickening  and  enlargement ;  and  so  we  sometimes  see  children  with 
syphilitic  teeth,  and  blind  from  syphilitic  iritis,  Avith  considerable 
enlargement  of  the  heads  of  several  of  the  long  bones. 

Certain  non-syphilitic  periosteal  thickenings  yield  likewise  to  this 
remedy. 

The  iodide  of  potassium  has  been  recommended  in  mercurial  saliva- 
tion. I  agree  with  those  observers  who  believe  that  iodide  of  potassium 
often  aggravates  mercurial  salivation;  and  yet  the  iodide  sometimes 
appears  to  be  undoubtedly  beneficial. 

As  the  action  of  the  iodide  on  the  mercury  in  the  system  throws 
much  light  on  this  question,  we  will  now  shortly  discuss  it.  The  mer- 
cury salts,  like  those  of  most  other  metals,  form  insoluble  compounds 
with  albuminous  substances.  These  compounds  are  very  generally 
soluble  in  the  chlorides,  bromides  and  iodides  of  the  alkalies,  but 
esjDecially  in  the  iodides.  Many  metals,  amongst  others  mercury  and 
lead,  are  deposited  from  the  blood  in  an  insoluble  form  in  the  animal 
structures,  and  iodide  of  potassium,  by  re-dissolving  either  of  these  two 
metals,  brings  one  or  the  other  again  into  the  circulation,  and  so 
re-subjects  the  system  to  its  influence.  But  then  iodide  of  potassium 
will  promote  the  separation  of  both  mercury  and  lead  by  the  urme,  and 
thus  help  to  free  the  system  from  their  pernicious  effects. 

It  has  been  said  that  iodide  of  potassium  will  dissolve  mercury  com- 
pounds of  albumen  in  the  body,  and  bring  them  back  into  the  circula- 
tion J  and  herein  we  have  the  explanation  of  a  well-known  property  of 
this  salt,  namely,  that  of  producing  salivation  in  persons  Avho  had  pre- 
viously taken  a  considerable  quantity  of  mercury.  After  taking  mercury 
for  some  time,  if  a  patient  had  then  become  salivated,  it  would  naturally 
be  anticipated  that  iodide  of  potassium  would  still  further  increase  the 
ptyalism,  and  not  check  it.  In  other  cases  it  might  happen  otherwise  ; 
for  we  have  seen  that  the  salt  will  effect  the  separation  of  this  metal 
through  the  urine.  In  a  case,  therefore,  where  but  little  mercury  has 
been  taken,  during  only  a  short  time,  yet  sufficient  to  produce  saliva- 
tion, the  iodide  of  potassium,  by  quickly  separating  the  metal  from  the 
system,  would  remove  the  mercurial  symptoms,  including  the  salivation. 
Should  it  ultimately  prove  that  the  increased  elimination  is  due  to  the 
mercury  being  brought  back  into  the  circulation,  and  so  under  the 
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influence  of  the  kidneys,  and  that  the  iodide  does  not  promote  the  exit 
of  the  metal  in  any  other  way,  then  the  iodide  must  be  simply  harmful 
in  mercurial  salivation. 

It  has  been  said  that  this  salt  of  itself  will  produce  salivation,  an 
effect  which  has  been  ascribed  to  the  action  of  the  iodide  on  the  mer- 
cury in  the  way  just  explained ;  others  hold,  even  where  no  mercury 
has  been  taken,  that  the  iodide  of  potassium  itself  increases  the  salivary 
secretion  to  a  variable  amount  in  different  persons. 

The  unequalled  efficacy  of  iodide  of  potassium  in  eliminating  lead 
from  the  system  through  the  urine  has  led  to  the  employment  of  this 
drug  in  lead  poisoning.  Further  on,  when  treating  of  lead,  it  will  be 
shown  how,  by  virtue  of  its  power  of  eliminating  this  metal,  iodide  ot 
potassium  may  prove  useful  in  certain  forms  of  gout. 

It  is  of  signal  service  in  bronchocele,  when  the  enlargement  of  the 
thyroid  gland  is  due  to  hypertrophy,  not  to  cystic  formations,  or  to 
other  causes.  Its  internal  employment  is  often  supplemented  by  painting 
the  swelling  with  the  tincture  or  liniment  of  iodine.  Iodide  of  potassium 
is  used  too  in  either  induration  or  enlargements  of  the  glands,  as  of  the 
mamma  or  testicle,  though  with  less  advantage  than  in  bronchocele. 

The  iodides  quicken  the  absorption  of  inflammatory  effusions,  such 
as  occur  in  pleurisy  and  in  inflammatory  thickening  of  organs.  Iodide 
of  potassium  sometimes  reheves  sciatica  and  lumbago,  although  it  very 
often  fails  to  affect  either,  especially  sciatica,  even  when  the  pain  is 
worse  at  night. 

Iodide  of  potassium  sometimes  benefits  chronic  rheumatism,  chronic 
rheumatic  arthritis,  chronic  gout,  especially  the  two  foraier  affections. 
It  should,  however,  always  be  borne  in  mind,  that  the  pains  of  secondary 
syphihs,  frequently  resembling  in  all  respects  those  of  so-called  chronic 
rheumatism,  are  frequently  confounded  with,  and  included  among,  the 
manifold  affections  termed  chronic  rheumatism.  Some  of  the  so-called 
cases  of  rheumatism  relieved  by  iodide  of  potassium  are  probably  cases 
of  syphilis. 

The  pains  which  yield  to  iodide  of  potassium  are  mainly  those  marked 
by  nocturnal  increase  of  suffering,  a  symptom  which  may  be  accepted 
as  a  strong  indication  for  the  employment  of  this  medicine, — an  indi- 
cation holding  true,  whether  the  pains  are  referable  to  rheumatism  or 
to  some  other  source.  Syphilitic  pains,  it  is  well  knoTO,  are  generally 
worse  at  night,  and  so  are  the  pains  of  many  cases  of  chronic  rheuma- 
tism ;  now,  the  iodide  generally  benefits  these  rheumatic  cases. 

A  patient  generally  a  man,  complains  of  a  pain  in  the  head,  mostly 
throbbing  in  character,  sometimes  accompanied  with  intolerance  of  light 
— a  pain  which  may  be  felt  over  the  whole  head,  or  beginning  at  the 
back  of  the  neck,  and  thence  passing  over  the  vertex  to  the  brow.  This 
pam,  worse,  or  indeed  felt  only,  at  night,  becomes  almost  unendurable ; 
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and,  in  the  patient's  vernacular,  is  fit  to  drive  him  out  of  his  mind. 
Alcohol  is  apt  to  intensify  this  pain.  The  pain  having  passed  away, 
the  scalp  is  left  very  tender.  Whether  this  form  of  headache  is  due  to 
syphiUs  it  is  impossible  to  say,  as  it  does  not  present  its  characteristic 
features.  Iodide  of  potassium  in  ten-grain  doses,  repeated  three  times 
a  day,  will  generally  cure  such  a  case. 

Iodide  of  potassium  is  sometimes  singularly  useful  in  peptic  and 
bronchial  asthma.  Five  grains  or  more,  three  times  a  day,  may  be 
required.  Now  and  then  its  good  effect  is  not  manifested  for  some 
time,  though  possibly  in  such  a  case,  larger  doses  would  bring  prompter 
relief  The  late  Dr.  Hyde  Salter,  whilst  admitting  the  great  efficacy  of 
this  salt  in  some  instances,  is  inclined  to  think  that  in  the  majority  of 
cases  it  is  useless.  My  limited  experience  leads  me  to  think  it  more 
frequently  useful  than  Dr.  Salter  was  willing  to  admit. 

Iodide  of  potassium  has  sometimes  obviated  barrenness,  presumably 
due  to  syphilis. 

Iodide  of  potassium  occasionally  acts  as  a  powerful  diuretic  in 
Bright's  disease.  I  have  seen  it  remove  all  the  dropsy  in  thoroughly 
water-logged  patients,  every  part  of  the  body  being  oedematous,  the  legs 
swollen  till  they  could  not  be  bent,  the  skin  shiny  from  distension,  and 
the  abdomen  distended  with  fluid.  The  iodide  increased  the  scanty 
urine  from  a  few  ounces  daily  to  30,  then  50,  60,  and  120  ounces  till  the 
dropsy  disappeared,  every  vestige  of  it,  in  a  fortnight.  While,  however, 
this  drug  increased  the  urinary  water  and  removed  the  dropsy,  it  pro- 
duced very  little  effect  on  the  amount  of  albumen.  Of  course,  in 
proportion  to  the  increased  quantity  of  urine,  the  relative  amount  of 
albumen  diminished ;  but,  in  fact,  the  albuminous  urine  is  simply  more 
diluted,  and  in  estimating  the  amount  of  albumen  separated  in  the  day, 
we  must  bear  in  mind  the  amount  of  urine  voided.  For  instance, 
if  a  patient  is  passing  only  ten  ounces  daily,  and  on  boiling  the 
urine  the  coagulated  albumen  occupies  half  the  tube,  if  then  the 
urine  is  increased  to  twenty  ounces  the  coagulated  albumen  will 
occupy  only  a  quarter  of  the  tube,  although  the  quantity  of 
albumen  separated  remain  the  same.  Where  the  iodide  proved  so 
useful,  I  at  one  time  thought  the  patient  had  suffered  from  syphilis  of 
the  kidneys,  and  that  the  drug,  removing  this  disease,  the  kidneys 
recovered  their  lost  power  and  eliminated  the  dropsical  fluid.  In  some 
of  my  cases,  however,  there  was  no  reason  to  conclude  that  the  patients 
were  syphilitic ;  the  disease,  in  some  cases,  following  scarlet  fever,  m 
others  it  appeared  to  be  due  to  cold.  Like  other  diuretics,  as  for 
instance,  resin  of  copaiba,  its  action  is  very  uncertain.  In  many  cases, 
inmost,  indeed,  the  iodide  fails  altogether;  but  this  uncertamty  can  in 
part  be  explained ;  tlius  a  moderate  dose  of  from  five  to  ten  grains  will 
act  powerfully  with  a  certain  number  of  patients,  whilst  in  others  the 


IODIDE  OF  POTASSIUM. 


141 


dose  must  be  very  large.  In  one  case  I  did  not  obtain  its  diuretic 
action  till  I  gave  one  hundred  grains  daily,  and  even  this  dose  had  to 
be  increased  to  two  hundred  daily  to  maintain  the  effect  and  eliminate  all 
the  dropsy.  Now,  in  most  patients,  large  doses  bring  on  severe  iodism 
and  depression,  so  that  probably  the  diuretic  dose  cannot  be  reached. 

How  comes  iodide  of  potassium  to  produce  tliis  great  increase  in  the  quantity 
of  the  urine  and  cure  the  dropsy?  We  will  first  consider  how  dropsy  is  pro- 
duced, and  then  we  shall  be  better  able  to  appreciate  the  various  ways  this  drug 
may  act. 

In  health  nutritive  plasma  escapes  from  the  blood-vessels  into  the  adjacent  tissues, 
and  is  afterwards  absorbed  by  the  lymphatics  and  possibly  by  the  blood-vessels. 
This  transfusion  and  absorption  counter-balance  each  other,  and  hence  only  a  mode- 
rate amount  of  fluid  is  found  in  the  parenchymatous  tissues.  But  if  a  disturbance 
arises  in  the  balance  between  these  two  processes,  the  parenchymatous  fluid  increases, 
producing  dropsy  or  anasarca,  a  condition  due  either  to  too  large  a  quantity  of  fluid 
transfusing  through  the  blood-vessels,  or  to  deficient  absorption.  Nutritive  plasma 
passes  from  the  blood-vessels  by  filtration,  diffusion,  or  secretive  attraction  of  the 
tissues  for  the  fluids  in  the  blood.  Dropsy  never  probably  happens  through  increased 
attraction  of  the  tissues  for  the  plasma,  but  generally  on  filtration.  The  amount  of 
fluid  escaping  from  the  tissues  by  filtration  depends  on  the  difference  between  the 
pressure  of  fluid  in  the  blood-vessels  and  in  the  parenchymatous  tissues.  In  health 
the  pressure  of  the  fluid  in  the  blood-vessels  is  higher  than  that  of  the  fluids  outside 
the  capillaries,  and  hence  a  constant  current  of  nutritive  plasma  flows  through  the 
blood-vessels  to  the  tissues  outside  them.  An  increase  of  the  blood  pressure  will 
augment  the  escape  of  fluid  and  produce  dropsy. 

This  form  of  dropsy  occurs  in  any  hindrance  to  the  venous  circulation,  as  tricuspid 
regiu-gitation,  or  coagulation  of  blood  in  a  vein.  It  has  been  asserted  that  mere 
venous  obstruction  cannot  cause  dropsy  though  it  may  favour  it,  but  that  without 
some  affection  of  the  nervous  system  dropsy  will  not  occur.  Thus  the  ascending 
vena  cava  in  dogs  has  been  tied  without  producing  dropsy  of  the  posterior  limbs, 
but  on  cutting  the  nerves  of  the  sciatic  plexus,  dropsy  came  on  immediately ;  and  as 
the  divisions  of  the  nei-ves  inside  the  spinal  canal  (that  is  before  the  vaso-motor 
nerves  join  them)  does  not  produce  dropsy,  it  is  concluded  that  paralysis  of  the  vaso- 
motor nerves  is  the  cause  of  dropsy.  Clinical  facts,  however,  certainly  prove  that 
mere  venous  obstmction  will  cause  dropsy.  Cirrhosis  of  the  liver,  or  a  tumour 
pressing  on  the  vena  portee,  or  coagulation  in  the  vein  as  it  enters  the  liver  will  pro- 
duce ascites.  Are  we  to  conclude  that  these  diseases  paralyze  the  vaso-motor  nei-ves 
of  the  abdominal  blood-vessels  ?  Again,  tricuspid  regurgitation  produces  general 
anasarca  (though  it  must  be  admitted,  not  in  proportion  to  the  amount  of  obstruction, 
judging  by  the  lividity  and  the  fulness  of  the  jugular  veins)  ;  is  it  feasible  to  infer  that 
this  condition  paralyzes  the  vaso-motor  nerves  ?  In  venous  obstraction,  moreover, 
dropsy  always  shows  first  and  most  markedly  in  the  most  dependent  parts,  where  the 
lateral  pressure  on  the  vessels  is  greatest,  and  are  we  to  suppose  that  the  vaso-motor 
paralysis  attacks  these  parts  first  and  then  gradually  ascends  the  lower  limbs?  Tri- 
cuspid dropsy  is  a  good  example  of  dropsy  due  to  increased  filtration,  by  increased 
lateral  pressure  of  the  blood-vessels,  though  diminished  absorption  also  probably 
plays  a  part  in  the  production  of  this  dropsy ;  for  the  lymphatic  vessels  empty  them- 
selves into  the  veins,  and  any  general  venous  obstruction  must  cause  lymphatic 
obstruction,  and  thus  deficient  absorption. 

Remedies  may  therefore  remove  dropsy,  (i)  by  diminishing  pressure  and  lessening 
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transfusion  from  the  blood-vessels,  or  (2)  by  increasing  absorption,  or  by  both  modes 
combined. 

Again,  increased  absorption  is  probably  promoted  by  remedies  which  act  at 
once  on  the  kidneys,  increasing  the  amount  of  urine  and  lessening  the  amount  of 
water  in  the  blood,  and  so  drinking  up  as  it  were  the  water  from  the  paren- 
chymatous tissues.  Now  this  direct  increase  may  be  produced  in  two  ways,  by 
"stimulating"  the  organ,  or  by  removing  those  diseased  conditions  which  hinder  its 
secretion. 

Digitalis  is  an  excellent  example  of  a  remedy  capable  of  removing  dropsy  by 
lessening  transfusion  from  the  blood-vessels.  By  obviating  tricuspid  regurgitation, 
through  its  influence  on  the  left  side  of  the  heart,  digitalis  lessens  or  removes  passive 
congestion,  diminishes  blood  pressure,  and  consequently  filtration,  reduces  the  amount 
of  transfusion  from  the  blood-vessels,  and  prevents  further  development  of  the 
dropsy.  By  obviating  venous  obstniction,  it  removes  lymphatic  obstruction,  and 
thus  favours  absorption  by  the  lymphatics ;  hence  the  excess  of  parenchymatous  fluid 
is  taken  up  by  these  vessels.  Moreover,  if  there  is  much  dropsy,  on  removing  the 
congestion,  the  pressure  of  the  fluids  outside  the  blood-vessels  very  probably  becomes 
greater  than  that  in  the  vessels,  and  hence  the  fluids  will  flow  into  the  blood-vessels. 
The  water  in  the  tissues  is  then  brought  back  into  the  circulation,  and  eliminated  by 
the  kidneys.  But  digitalis  also  by  its  indirect  influence  acts  on  the  kidneys.  During 
tricuspid  regurgitation  the  kidneys  become  congested,  hampered,  and  inactive. 
Removing  general  congestion  by  its  effects  on  the  heart,  digitalis  relieves  the  kidneys, 
and  allows  them  to  return  to  their  natural  state,  and  hence  they  quickly  eliminate  the 
excess  of  water  in  the  blood  due  to  the  absorption  of  the  dropsical  fluid.  When  all 
the  water  has  been  absorbed  from  the  tissues  into  the  blood,  and  eliminated  by  the 
kidneys,  digitalis  no  longer  causes  an  excessive  flow  of  urine,  as  would  happen  if  it 
acted  directly  on  the  kidneys. 

How  is  iodide  of  potassium  a  diuretic  ? 

Does  it  stimulate  absoi-ption  of  the  intercellular  fluid,  i.e.,  the  dropsy?  Or  does 
it  obviate  a  condition  tending  to  augment  transfusion  from  the  vessels  ?  Or  does  it 
act  directly  on  the  kidneys,  either  by  stimulating  them  or  by  removing  the  diseased 
condition,  hampering  secretion  ?  I  suggest  that  where  iodide  of  potassium  acts  as  a 
powerful  diuretic  in  Bright's  disease,  it  does  so,  in  part  at  least,  by  directly  promoting 
absorption. 

It  may  be  said  that  it  acts  simply  by  stimulating  the  kidneys.  In  some  healthy 
persons  it  is  a  powerful  diuretic,  and  not  so  with  others,  and  perhaps  this  difference 
may  account  for  its  very  varying  effect  in  disease.  If  it  acts  as  a  stimulant^  to  the 
kidneys,  its  diuretic  action  should  continue  as  long  as  the  medicine  is  administered, 
whereas,  with  the  disappearance  of  the  dropsy,  the  quantity  of  urine  becomes  normal, 
although  the  drug  is  continued.  It  must,  therefore,  act  either  by  removing  the 
diseased  conditions  which  lessen  the  action  of  the  kidneys,  or  it  must  act  by  pro- 
moting absorption,  and  bringing  the  fluid  back  into  the  circulation  to  be  ehmmated 
by  the  kidneys.  It  does  not  apparently  remove  the  diseased  conditions  in  the  kidneys, 
for  it  has  no  eff-ect  on  the  albumen ;  as  the  urine  becomes  doubled  or  trebled  in 
quantity,  the  percentage  amount  of  albumen  is  greatly  lessened,  whilst  its  relative 
amount  becomes  correspondingly  reduced,  the  absolute  quantity  remaining  the  same. 
If  the  amount  of  albumen  is  to  be  regarded  as  a  measure  of  the  disease,  then  he 
iodide  does  not  lessen  the  morbid  condition  of  the  kidneys.  It  may  be  objected 
with  considerable  force,  that  before  the  use  of  iodide  of  potassium  the  kidneys  were 
acting  very  imperfectly,  secreting  perhaps  only  a  few  ounces  da,  7,  but  after  the 
administration  of  the  drug,  they  acted  freely,  and  I  must  admit  that  this  fac  tells 
strongly  in  favour  of  the  view  that  the  iodide  exerts  a  direct  influence  on  the  kidneys. 
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It  may,  indeed,  act  in  both  ways,  directly  on  the  kidneys,  and  indirectly  by  pro- 
moting absorption. 

Dr.  Balfour  recommends  in  anem-isra  iodide  of  potassium  from  five 
to  thirty  grain  doses  continued  for  a  considerable  time,  even  for  twelve 
months,  conjoined  Avith  the  recumbent  posture  and  a  restricted  diet; 
and  he  narrates  several  cases  strikingly  confirmatory  of  the  efficacy  of 
this  mode  of  treatment.  Dr.  Chuckerbutty  supports  his  statements. 
I  too  have  seen  on  several  occasions  large  doses  of  the  iodide  of  potas- 
sium afford  prompt  relief  in  the  severe  pain  from  aneurism ;  the  drug 
presumably  acts  by  lessening  both  the  size  of  the  tumour  and  its 
pressure  on  the  nerves. 

Iodine  has  been  detected  in  the  blood,  saliva,  milk,  and  urine,  even 
in  the  urine  of  the  sucking  child,  whose  mother  was  taking  iodide  of 
potassium.  Its  great  diffusion-power  renders  it  probable  that  it  might 
be  detected  in  all  the  fluids  bathing  the  tissues  or  moistening  the 
cavities.  It  appears  in  a  few  minutes  in  the  urine,  and  still  more  rapidly 
m  the  saliva.  The  rapidity  of  its  absorption  is,  of  course,  influenced 
by  the  state  of  the  stomach  and  vascular  system,  the  absorption  occur- 
ring more  slowly  when  these  are  replete.  The  statements  concerning 
>  Its  mfluence  on  the  various  constituents  of  the  urine  are  so  discrepant, 
and  the  observations  made  on  the  subject  are  so  imperfect,  that  at  pre- 
sent our  knowledge  in  this  respect  must  be  considered  untrustworthy. 
It  IS  rapidly  separated  from  the  body,  and,  even  after  large  doses,  soon 
becomes  mdetectable  in  the  urine  ;  indeed,  after  withholding  the  drug 
every  trace  of  it  may  vanish  in  less  than  twenty-four  hours.  It  is  stated 
on  doubtful  grounds,  that  it  may  be  detected  in  the  saliva  some  days 
after  it  has  ceased  to  appear  in  the  urine. 

_  Five  grains  three  times  a  day  is  generally  a  sufficient  dose.  Some- 
times, as  m  rheumatoid  arthritis,  and  in  syphilis,  no  benefit  is  obtained 
until  much  larger  quantities,  or  ten,  fifteen,  or  even  twenty  grains  are 
given  at  a  dose. 

Large  doses  arrest  the  rapid  sloughing  of  certain  syphiHtic  sores  and 
promote  the  healing  process.  Full  doses  sometimes  succeed  when 
smaller  ones  fail. 

For  the  removal  of  syphilitic  nodes  from  the  membranes  of  the  brain 
five  to  ten  grains,  repeated  three  times  a  day,  is  generally  sufficient. 
firs  the  drug  sometimes  intensifies  the  pain,  then  the  disease  rapidly 

resultT''  ^''^'^  ^^^^^  ^t^^king 

Iodide  of  potassium  may  be  conveniently  administered  in  milk. 
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BROMIDE  OF  POTASSIUM,  SODIUM,  AMMONIUM, 
AND  LITHIUM. 

These  salts  in  physical  and  chemical  properties  are  closely  allied  to 
the  corresponding  iodides  ;  yet  in  their  action  on  the  body,  the  bromides 
and  iodides  exhibit  considerable  differences. 

The  persevering  use  of  bromides  occasionally  produces  an  acne-form 
rash,  and  even  boils  ;  effects  to  be  more  fully  described  in  a  subsequent 
part  of  this  section.  Yet  Dr.  Cholmeley  reports  the  cure  of  some 
obstinate  cases  of  acne  by  moderate  doses  of  bromide  of  potassium. 

Bromide  of  potassium,  in  five  parts  of  glycerine,  has  proved  useful, 
it  is  said,  as  a  local  application  to  ease  the  pain  in  hsemorrhoids,  fissure 
of  the  rectum,  and  in  painful  growths. 

If  taken  in  moderate  doses  for  some  time,  or  in  larger  doses  for  a 
shorter  time,  bromide  of  potassium,  diminishes  the  sensibility  of  the 
soft  palate,  uvula,  and  upper  portion  of  the  pharynx,  evidenced  by  the 
absence  of  movement  in  these  parts  when  they  are  touched.  Zrepffel 
finds  that  bromide  of  potassium  affects  the  reHex  irritability  but  not  the 
sensibility  of  the  pharynx ;  thus,  after  its  use,  irritation  of  the  throat 
will  not  excite  deglutition,  but  the  pain  of  operations  is  not  lessened. 
He  agrees  with  Voisin,  that  thirty  grains  may  be  insufficient  to  affect 
the  pharynx,  and  that  sometimes  it  may  be  necessary  to  repeat  this  dose 
two  or  three  times,  a  few  hours  apart.  It  has  been  recommended  to 
give  the  bromides  to  reduce  the  excitability  of  the  throat  preparatory 
to  a  laryngoscopical  examination;  and  it  is  even  averred  by  some 
witers  that  merely  brushing  the  pharynx  and  soft  palate  with  a  solution 
of  the  bromide,  is  sufficient  to  quell  the  irritability  and  to  permit  a 
laryngoscopic  examination  with  comfort  to  the  patient.  Many  observers, 
however,  question  this  use  of  bromide,  and  Dr.  Mackenzie  considers 
that  ice  alone  can  lower  the  excitability  of  the  pharynx. 

A^suming  that  the  bromides  possess  the  property  of  dimmishmg  the 
sensibility  or  the  reflex  irritability  of  the  pharynx,  it  was  naturally 
lurmised  that  they  would  lessen  the  excitability  of  the  larj^nx,  and  thus 
pr'iful  in  those  diseases  accompanied  by  spasmodic  contraction 
of  the  glottis,  as  whooping-cough  and  laryngismus  stridulus.  _ 

It  is  possible  to  reconcile  the  discrepant  statement  concerning  the 
influence  of  this  remedy  on  these  diseases.  Now  as  to  whooping- 
cour  111  observers  must  admit  that  some  cases  are  altogether  unm- 
flu  nc^d  by  this  remedy,  and  it  neither  lessens  the  frequency  nor  the 
sever  ty  of  the  paroxysms  of  coughing.    In  other  cases,  it  appears 

o  conLl  both  the  frequency  and  severity.  The  bromide,  I  believe, 
vill  on    be  fo  nd  serviceable  in  simple  uncomplicated  whoopmg-cough. 
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If  there  is  fever,  or  much  catarrh  of  the  lungs,  if  there  is  pneumonia, 
or  tuberculosis,  if  the  child  is  teething,  and  the  gums  are  swollen,  red, 
and  painful,  or  if  any  gastric  irritation  exists,  then  till  these  compli- 
cations have  been  met  by  appropriate  treatment  this  remedy  fails ;  but 
when  the  case  has  been  reduced  to  a  simple  form,  the  bromide  of 
potassium  does  certainly  influence  the  disease,  lessening  both  the 
frequency  and  severity  of  the  paroxysms. 

It  is  thus  found  to  be  of  most  service  in  the  summer,  or  when  the 
weather  is  genial  and  mild.  Like  other  remedies  for  whooping-cough, 
the  bromides  are  more  efficacious  in  some  epidemics  than  in  others. 

The  efficacy  of  bromide  of  potassium  on  laryngismus  stridulus  is 
subject  to  conditions  very  similar  to  those  which  limit  its  usefulness  in 
whooping-cough.  Any  irritation,  as  that  from  teething,  must  be 
removed  before  the  remedy  appears  to  manifest  any  power. 

As,  however,  in  cold  sponging,  we  possess  a  cure  for  laryngismus 
stridulus,  ready,  prompt,  efficient,  we  need  not  often  have  recourse 
to  the  bromide.    (See  Cold  Bath.) 

The  bromides  are  sometimes  useful  in  whooping-cough  and  laryn- 
gismus  stridulus   when   complicated   with   convulsions.     During  a 
paroxysm  of  laryngismus  stridulus,  or  whooping-cough,  the  obstruction 
in  the^  larynx  sometimes  becomes  so  urgent  as  to  induce  very  imperfect 
oxidation  of  the  blood,  and  to  cause  partial  asph)Tcia,  resulting  in  an 
attack  of  convulsions.    Convulsions,  moreover,  are  not  uncommon  in 
laryngismus  independent  of  asphyxia,  unaccompanied  with  an  attack  of 
crowing,  the  early  and  less  developed  stage  of  these  convulsive  attacks 
bemg  manifested  in  carpo-pedal  contractions,  squinting,  &c  The 
bromides  will  control  the  recurrence  of  these  convulsions,  even  when 
the  disease  itself  is  apparently  otherwise  uninfluenced. 
_  With  regard  to  laryngismus  stridulus,  cold  sponging  is  generally  suffi- 
cient to  avert  convulsions ;  but  in  cases  where,  from  the  efl-ects  of  any 
irritation,  cold  sponging  is  ineffectual,  the  bromide  of  potassium  will 
m  most  instances,  avert  the  convulsions,  thus  obviating  one  of  the 
gravest  dangers  of  this  disease. 

The  bromide  of  potassium  will  much  benefit  a  curious  affection 
we  sometimes  meet  with  of  a  child,  which,  from  the  time  of  his  birth 
can  swallow  solids  with  ease,  yet  is  choked  every  time  he  tries  to  drink' 
Ihis  strange  affection  is  m  no  way  connected  with  diphtheria  or  anv 
visible  affection,  or  malformation  of  the  throat  ^ 

onTi:  stomlt'  "      "  -^-^  ^^"^^  ^>^fl--e 

In  certain  cases,  these  salts  exert  a  beneficial  influence  on  the  intes 
nesj  for  instance,  in  a  form  of  colic,  which  sometimes  affects  child  en 
from  a  few  months  to  one  or  two  years  old.    The  walk  nf  tl  «  k  1 
retracted  and  hard,  while  the  inLtines,  at  one  sp^  ie  iitibi? 


are 

con- 

L 
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tracted  into  a  hard  lump,  the  size  of  a  small  orange,  and  this  contrac- 
tion can  be  traced  through  the  walls  of  the  belly,  travelling  from  one 
part  of  the  intestines  to  another.  These  colicky  attacks,  unconnected 
with  constipation,  diarrhoea,  or  flatulence,  occur  very  often  and  produce 
excruciating  pain.  Sometimes  they  are  associated  with  a  chronic 
aphthous  condition  of  the  mouth.  They  generally  resist  all  other 
kinds  of  treatment  but  the  bromides. 

Like  the  iodides,  these  salts  pass  quickly  into  the  blood,  and  we 
shall  now  treat  of  their  influence  on  the  organs  to  which  they  are  con- 
veyed by  this  fluid. 

The  experiments  of  Brown-Se'quard,  Meuriot,  and  Amory,  lead  them 
to  conclude  that  bromides  contract  all  the  blood-vessels,  producing 
anaemia  of  the  brain  and  spinal  cord,  thus  diminishing  the  excitability 
of  these  organs. 

Certain  experiments  show  that  this  contraction  is  probably  owing  to  the  effect  of 
bromide  of  potassium  on  the  vaso-motor  nervous  system.  The  six  toes  of  both  hind 
feet  of  a  frog  were  quickly  cut  off,  and  during  the  following  two  minutes  eight  drops 
of  blood  flowed  from  the  right  leg  and  nine  from  the  left.  Another  frog,  after  bemg 
poisoned  by  bromide  of  potassium  was  treated  in  the  same  way,  but  during  the  two 
minutes  after  amputation  two  drops  only  flowed  from  the  right  leg.  _  The  left  sciatic 
plexus  was  then  divided,  thereby  cutting  off  nervous  communication  between  the 
limb  and  the  vaso-motor  centres,  and  in  two  minutes  ten  drops  flowed  from  the 
left  leg. 

The  bromide  of  potassium  induces  in  animals  decided  diminution 
of  reflex  irritability  and  of  cutaneous  sensibility.  Experiments  render 
it  probable  that  this  diminished  reflex  irritability  is  due  m  part  to  the 
effects  of  the  drug  on  the  reflex  function  of  the  cord,  and  m  part  to  its 
effect  on  the  sensory  nerves. 

This  effect  is  not  due  to  its  action  on  the  muscles  or  motor  nerves  ;  for  after  com- 
1  ;    1  .lihnn  of  reflex  action,  the  muscles  still  contract  on  the  direct  apphcation  of 
plete  abolit  on  of  letlex  action,  impulses  to  the  muscles. 

galvanic  f     J^^^/t  Wn   e^^     are  first  securely  tied,  and  the  animal 

Moreover,  1  the  ves  els  of  h  ^^^^  ^^^^^  ^^^^^  ^^^^  ^^^^  ^^^^.^  ^.^^^^ 

rf-rriw  nXt  he  drug  does  not  expend  its  force  on  the  muscles  or  motor 
rrritabihty,  show  ngtl^a  the  ^         extremities  are  protected  by  the  ligature  of  their 

"'"jr^RiS  'hs  conl  sLr  is  strengthened  by  the  fact,  that  after  the  abolition 
vessels.    Furthei,  t^s  coi  voluntary  movement.    Hence,  not 

of  reflex  irritability  in  a  fiog  it  is  s  U  .     ^j^^  ^^act  of  the 

only  are  the  muscles  ^  j^Vp^^  r^  therefore,  that  the  bromide 

cord  and  the  motor  ^/^^les  of  the  bra m.    x     j  p  ^^^^  ^^^^^^  ^^^^^^^ 

affects  only  the  reflex  function  of  „f       bromide  on  the  cord 

tainly  the  motor  tract.  ^^;^:y^'^'Z  t^on  of  function  consequent  on 

to  the  contraction  of  the  ^'-t^^"'"  ^  ^  ^^^^  \  very  doubtful  explanation  this,  for, 
the  lessened  supply  of  the  blood  to  the  coi  •   ^  J  ^^^^^.^^^  the 

in  the  first  place,  ithas  not  ^^^l^^'^^^l^^^^^^^  due  to  this  cause,  surely  the 

r  tii:"  "s:^  ^rJ^JS -^^^^  ' 
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only  the  arterioles  supplying  that  part  of  the  cord  devoted  to  reflex  function  should 
be  affected ;  and  lastly,  in  the  bloodless  frog,  when  all  the  blood  has  been  washed 
out  of  the  vessels  and  replaced  by  salt  water,  rendering  the  cord  completely  anEemic, 
the  symptoms  produced  by  bromides  do  not  occur.  Bromides  depress  likewise  the 
sensoiy  nerves,  for  it  has  been  shown  by  several  experimenters  that  an  animal 
poisoned  by  bromide  of  potassium,  yet  still  possessed  of  the  power  of  voluntary 
movement  submits  to  pinching,  burning,  or  pricking  without  moving  or  giving  other 
evidences  of  pain. 

Topically  applied  to  the  heart  or  voluntary  muscles,  it  destroys  their 
contractility,  and  topically  applied  to  the  motor  nerves  or  spinal  centres, 
it  destroys  their  function.    This  property  probably  depends  on  the 
potash  alone,  for  potash  salts  paralyze  all  the  structures  of  the  bodv 
(See  Potash.)  ^' 

In  a  joint  paper  by  Mr.  Morshead  and  myself,  published  in  the 
Journal  of  Anatomy  and  Physiology,  we  have  sho^vn  that  all  the  effects 
described  as  arising  from  bromide  of  potassium  on  frogs  are  due  to 
the  potash,  and  further  that  these  effects  are  producible  by  all  potassium 
salts. 


After  a  hypodei-mic  injection  of  a  solution  of  bromide  of  potassium,  in  from  one 
to  five  mnrutes  as  soon  as  a  condition,  probably  due  to  fright  and  shock  has  passed 
off,  the  ammal  recovers  complete  or  almost  complete  voluntary  power  but  there  i. 
considerable  and  in  some  cases  very  complete  loss  of  sensation  ;  thus  pinching  a  toe 
either  excites  no  voluntary  movement  or  it  is  manifested  only  under  sharp  and  re 
peated  pinchmg.    In  six  or  seven  minutes  general  weakness  ensues  and  slowly  pro 
gi-esses  till  m  about  an  hour  paralysis  is  complete.    But  before  this  is  induced  the 
ammalhes  flat  on  the  taWe  looking  dead,  whilst  pinching  excites  neither  r  flex  no 
volunta>7  action,  yet  at  this  time  the  animal  retains  considerable  voluntary  power 
being  able  to  hop  vigorously  though  awkwardly.    The  sequence  of  th.         .  ' 
then  is,  first,  that  shortly  after  the  injection  compLe  or  IZTllr:^^:;!^^:, 
the  afferent  nerves  with  loss  or  destruction  of  reflex  action  but  withLi  °^ 
very  little  or  not  at  all  affected  ;  next  voluntary  power  ^Z^.^^,  ^tT7 T^I 
We  find  that  chloride  and  iodide  of  potassiu^produce   hese  fdenti^d  1 
that  the  rapidity  of  the  loss  of  voluntary  power  depends  or^  kT^lt^-  P^^^^°"^"^^  J 
of  potash  the  salt  contains.    Thus  we  always  use^  as  ^elr  1?"''/'"°"°*^ 
relative  amount  of  each  salt  to  the  weight  of  the  anSal     S'^]  ^'-^'"^ 
quaiitity  of  the  potash  these  salts  must'be  admfn  ste  "  in  Zi  thf  f:^  '■'^""'^'^"^ 
-Chloride  of  Potassium  i.  Bromide  1-5,  Iodide  2     Lw  w  f       T"^^ '^'^^  •• 
average,  the  chloride  caused  complete  paralysis  in  40  mL"  t  s  the  bi-oL  ^  °" 
minutes,  and  the  iodide  in  80  minutes,  figures  standing  in  n  W  V  '°  55 

amount  of  potash  respectively  contained!  the  fcee  sd". 

The  effect  of  bromide  of  sodium  is  far  less  enercetic  •  thnc;  in  fl.» 
minutes  its  effects  pass  entirely  away  and  are  indeed'  l.ol  n  ^ 
shock  and  not  to  the  direct  acLn  of'  die  bSi'dt  oil  'he  ^  ""'^""''^ 

above  reasons  we  conclude  that  the  effects  just  described  denlT' 
bromide  of  potassium,  the  same  results  being  "Me  ^^^^  "'"'''^ 
Our  obsei-vations  therefore  thus  confirm  Guttmann's  statemnnfc       '  salts, 
action  of  all  potassium  salts  on  the  nervous  systems  o  fro:^"'?'"^^  ^''"^ 
statement  that  bromide  of  sodium  even  in  double  the  dose  ofl'        ,  '°  ^'"^^''^^'^ 
produces  in  frogs  no  characteristic  symptoms.  °f  potassium 
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Very  large  doses  of  bromide  of  potassium  lessen  the  frequency  and 
the  force  of  the  heart's  contractions,  shortening  the  systole  and  pro- 
longing the  diastole  and  at  last  arresting  the  heart  in  diastole. 

Bromide  of  potassium  is  used  in  a  variety  of  diseases,  but  its  virtues 
are  chiefly  conspicuous  in  convulsions. 

It  is  serviceable  in  all  forms  of  convulsions — in  epilepsy,  in  the  con- 
vulsions of  Bright's  disease,  and  in  the  convulsions  of  children,  whether 
due  to  centric  or  eccentric  causes.  Although  convulsions  may  be 
excited  by  many  causes,  it  is  probable  that  the  conditions  of  the 
nervous  centres  producing  the  attack  are  in  every  instance  iden- 
tical ;  and  it  appears  to  be  these  conditions  which  the  bromide  con- 
trols. 

In  no  disease  is  the  bromide  of  potassium  more  signally  efficacious 
than  in  epilepsy,  though  it  is  not  equally  useful  in  all  forms,  for  this 
drug  leaves  attacks  of  petit often  unbenefited.  It  is  the  convulsive 
form  of  epilepsy  which  is  so  remarkably  amenable  to  the  bromide,  for 
in  by  far  the  greater  number  of  cases,  the  fits,  under  its  influence, 
become  much  less  severe  and  less  frequent.  Even  when  of  great 
severity,  and  repeated  perhaps  several  times  a  day,  the  fit  may  be  post- 
poned for  weeks,  and  even  months ;  nay,  in  some  cases  it  has  been 
delayed  for  years. 

Cases  of  the  convulsive  form,  however,  occasionally  occur,  over 
which  the  bromide  appears  to  be  powerless  ;  the  fits  recurring  as  often 
and'as  severely  as  if  no  medicine  had  been  taken.  It  is  not  possible 
to  foretell  when  the  medicine  will  succeed,  and  when  it  will  fail.  As 
might  be  expected,  the  eff-ects  of  the  drug  are  most  marked  when  the 
disease  is  of  short  standing. 

Dr  Weir  Mitchell  recommends  bromide  of  lithuim  m  epilepsy.  It 
contains  a  larger  percentage  of  bromine  than  either  the  sodium  or 
potassium  salts,  and  it  acts  more  powerfully,  so  that  smaller  doses  may 
be  given  Dr  Mitchell  thinks  the  lithium  salts  succeeds  sometimes 
when  the  potassium  and  sodium  salts  fail.  As  a  hypnotic,  he  says,  "  it 
is  superior  to  the  potassium  and  other  salt  of  bromine."  Echeverna 
thinks  it  is  inferior  to  the  potassium  salt  in  epilepsy,  and  as  a  hypnotic 
superior  to  the  sodium  and  calcium  salts.  ■     •  -i 

Echeverria  considers  the  potassium  salt  much  superior  in  epilepsy  to 
the  ammonium  salt.  The  ammonium  salt  is  more  disagreeable  to  the 
taste  In  epileptic  maniacal  excitement  Echeverna  finds  bromide  of 
sodium  far  kss  serviceable  than  bromide  of  ammonium.  He  moie- 
overTsserts  that  bromides  fail  to  suppress  mental  excitement  in 
ll^T^lx..^  combined  with  some  other  narcotic,  as  conuim 
cannSs  indica,  hyoscyamus,  chloral  (:5  to  .0  grains  each)  or  still 

'toVXtrihinks  it  advantageous  to  mix  the  potassium  and 
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the  ammonium  salts,  this  combination  exerting  a  greater  influence  on 
epilepsy  than  either  salt  separately,  and  lessening  the  risk  of  bromism. 
Echeverria  disputes  these  assertions. 

In  mild  epileptic  cases,  ten  grains  three  times  daily  is  sufficient. 
When  the  attack  occurs  only  at  night,  the  best  way  to  avert  it  is  to 
give  at  bedtime  a  full  dose  of  thirty  grains.  Echeverria  finds  that  the 
average  dose  required  is  sixty  grains  daily,  but  in  severe  cases  a  much 
larger  quantity  may  be  needed.  In  respect  to  the  dose,  Voisin  says, 
"  I  have  employed  for  many  years  a  method  which  has  given  me  the 
best  results,  which  consists  in  determining  the  condition  of  reflex 
nausea  by  introducing  a  spoon  as  far  as  the  epiglottis.  I  have 
remarked  that  a  therapeutic  dose  of  the  bromide  of  potassium  is  not 
attained  till  reflex  nausea  is  suppressed  ;  it  is  not  till  then  that  the  bulb 

is  certainly  acted  on,  and  its  excito-motory  force  diminished  The 

study  of  other  reflex  phenomena,  such  as  lachrymation,  cough  and 
sneezing,  enables  us  to  follow  the  action  of  the  medicine  upon  the  bulb 
and  spmal  cord.  The  dose  should  not  be  increased  beyond  the  sup- 
pression of  reflex  nausea,  but  it  should  be  given  continuously  for  years 
together.  If  the  malady  be  ameHorated,  or  in  process  of  cure,  at  the 
end  of  two  years  of  amelioration,  the  remedy,  instead  of  being  admin- 
istered every  day,  may  be  given  every  second,  third,  or  fourth  day, 
provided  reflex  nausea  be  always  and  certainly  absent."  Voisin  con- 
siders that  the  early  manifestation  of  toxic  efi"ects  is  a  good,  and  their 
late  appearance,  a  bad,  augury. 

If  the  patient  is  not  cured,  but  only  benefited,  by  the  bromide,  it  may 
be  continued  for  months  or  years.  But  its  administration  should  be 
suspended  at  times  for  a  week  or  ten  days,  othenvise  the  system  becomes 
accustomed  to  it,  when  it  loses  its  influence,  so  that  the  good  effects  so 
well  marked  originally,  cease  altogether,  the  fits  recurring  with  their 
Old  severity  and  frequency.  If  in  such  a  case  the  drug  is  withheld 
ior  a  time  and  then  resumed,  it  again  manifests  all  its  previous  efficacy 
it  has  been  asserted  and  denied  that  chloride  of  potassium  in  epilepsy 
IS  as  efficacious  as  bromide  of  potassium. 

We  have  already  spoken  of  the  effect  of  bromide  of  potassium  on  the 

5t°rltr  Trf'''"'','''°™P""^"^S  whooping-cough  and  larnygismus 
stridulus  The  bromide  will  often  prove  useful  in  all  other  diseases 
associated  with  general  convulsions.  Of  course  the  exciting  cause  of 
he  convulsive  attacks  should,  if  possible,  be  removed;  but  even  when 
he  cause  is  indetectable,  this  salt  will  often  lessen  or  prevent  the  epi  en 
t.form  seizures.  The  convulsions  caused  by  intestina  worms  someSs" 
resist  this  remedy  completely.  sometimes 

Bromide  of  potassium  will  often  check  the  convulsions  resulting  from 
•mple  meningitis  the  fits  sometimes  persisting  after  the  de  li     ff  T 
inflammation,  and  inflicting  serious  damage.  ^ 
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Many  Avriters  extol  bromide  of  potassium  in  teething,  averring  that  it 
obviates  irritability  and  restlessness,  and  prevents  convulsions. 

Dr.  Begbie  has  much  commended  this  salt  as  a  soporific.  The 
hypnotic  effects,  Dr.  Clarke  and  many  others  consider  due  to  the 
ansemia  of  the  brain  which  these  salts  produce.  Too  much  anaemia,  he 
asserts,  induces  wakefulness,  whilst  a  less  degree  produces  sleep.  In 
this  way  he  explains  the  different  effects  of  bromide  of  potassium  on 
himself  After  unusual  mental  or  physical  fatigue,  which  he  asserts 
causes  ansemia  of  the  brain,  forty  or  fifty  grains  of  bromide,  by  increasing 
the  ansemia,  caused  sleeplessness,  though  it  soothed  and  quieted  him. 
When  only  wakeful  from  an  ordinary-  amount  of  mental  work,  a  state 
when  the  brain  is  in  a  hypersemic  condition,  the  same  dose  produced 
sound  and  refreshing  sleep.  Given  when  the  brain  receives  only  the 
usual  amount  of  blood  it  produces  unusually  profound  sleep.  Voisin, 
referring  to  his  patients  in  the  Bicetre,  says,  "  The  hypnotic  action  upon 
them  was  very  remarkable  night  and  day.  Some  were  obliged  to  sleep 
for  a  few  minutes  at  a  time  in  the  midst  of  their  work.  None,  in  spite 
of  whatever  efforts  they  made  to  the  contrary,  could  resist  sleep  directly 
after  their  evening  meal."  It  has  been  found  of  especial  use  in  obviat- 
ing that  sleeplessness  and  wandering  at  night,  not  unfrequently  occur- 
ring during  convalescence  from  acute  diseases.  Often,  too,  it  is  of 
service  for  the  like  symptoms  during  even  the  febrile  stage  of  inflam- 
matory and  specific  fevers,  as  pneumonia,  rheumatism,  and  typhoid  fever. 

In  sleeplessness  from  other  causes,  as  worry,  overwork,  grief,  dyspep- 
sia, &c.,  it  may  be  hopefully  employed.  These  remedies  are  especially 
indicated  if,  besides  sleeplessness,  the  patient,  although  of  abstemious 
habits,  suffer  from  delirium,  resembling  that  of  delirium  tremens. 

Bromide  of  potassium  is  often  of  conspicuous  benefit  in  dehrumi 
tremens,  removing  the  delusions,  calming  the  delirium,  and  inducmg 
sleep ;  and  its  efficacy  is  most  apparent  in  the  earlier  stages,  before 
the  delirium  becomes  furious.  Moreover,  it  is  of  great  service  in  dis- 
pelling delusions  which  may  remain  after  the  partial  subdual  of  the 

clttciclc 

Dr  '  Clarke  recommends  this  salt  in  the  insomnia  accompanying 
mental  anxiety,  hysteria,  pregnancy,  and  "a  sort  of  hypersesthesia 
which  I  know  not  how  to  describe  by  any  other  name  than  general 

nervous  irritability."  .  •  w 

To  produce  sleep,  twenty  to  thirty  grains  should  be  given  at  night; 
and  should  this  prove  insufficient,  a  like  dose  may  be  taken  m  the 
morning.  Likewise  twenty  to  thirty  grains,  or  even  more,  may  be  given 
in  delirium  tremens  eveiy  two  hours  till  the  patient  falls  asleep.  1  he 
salt  often  succeeds  as  a  soporific  when  opium  fails.  It  increases  Uie 
hypnotic  effect  of  chloral,  hyoscyamus,  belladonna,  cannabis  mdica, 
ether  and  chloroform,  and,  according  to  Da  Costa,  of  opium. 
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Dr.  Begbie  recommends  it  for  overtaxed  brain,  either  from  study,  or 
over-strenuous  application  to  business.  It  calms  the  excitement,  procures 
sleep,  and  dispels  the  giddiness,  noises  in  the  ears,  and  perversions  of 
the  external  senses,  which  often  harass  these  patients.  In  such  cases 
it  is  invaluable.  He  also  recommends  this  salt  in  acute  mania.  It  is 
useful  too  in  the  headache  connected  with  grief  or  worry. 

There  is  a  group  of  symptoms  variously  combined,  occurring  mostly 
in  women,  generally  towns-people.  The  patient  is  very  "  nervous," 
subject  often  to  great  despondency,  at  times  so  unendurable,  as  to  make 
her,  as  she  expresses  it,  feel  as  if  she  should  go  out  of  her  mind.  She 
is  very  irritable,  is  unable  to  fix  her  attention,  and  noises  distress  her. 
She  sleeps  badly,  her  rest  being  broken  by  harassing  dreams.  This 
condition  often  arises  from  overwork,  grief,  worry,  or  too  long  residence 
in  town,  or  want  of  change. 

The  bromide  of  potassium  mil  always  cure  this  group  of  symptoms. 
Their  occurrence,  independently  or  associated  with  other  illnesses,  as 
the  change  of  life  or  migraine  (sick  headache,  nei-vous  sick  headache, 
bihous  headache),  is  a  distinct  indication  to  give  the  bromide. 

The  bromide  has  been  often  extolled  for  its  efficacy  in  the  symptoms 
pertaining  to  the  "  change  of  life  "  and  in  migraine,  and  though  often 
very  sei-viceable,  yet  it  often  fails.  The  distressing  symptoms  occurring 
during  the  change  of  life  are  very  various,  but  generally  occur  in  defi- 
nite groups,  though  these  may  be  more  or  less  combined.  The  group 
of  symptoms  I  have  just  described  commonly  occurs  at  the  menopause, 
and  yields  almost  always  to  the  bromides.  This  group  is  often  asso- 
ciated with  heats  and  flushings,  followed  by  free  perspirarion  and  pros- 
tration, sometimes  extreme.  These  symptoms  too  will  also  generally 
give  way  to  the  bromide.  If,  however,  the  heats,  flushings  and  per- 
spirations predominate  over  the  mental  depression,  nervousness,  irrita- 
bility and  sleeplessness,  then  small  doses  of  nitrite  of  amyl  (see  this  drug) 
will  generally  prove  more  semceable  than  bromide  of  potassium. 
Whilst  removing  the  heats,  flushings,  and  perspiration,  the  nitrite  of 
amyl  controls  the  other  group  of  symptoms,  quiets  the  nervous  system, 
produces  sound  dreamless  sleep,  and  relieves  the  nervousness  and 
depression.  At  the  change  of  life  patients  often  complain  of  much 
fluttering  at  the  heart,  a  symptom  best  controlled  by  large  doses  of  the 
astringent  preparations  of  iron  (see  iron).  Indeed,  if  a  patient  is 
anaemic,  the  bromide  or  any  treatment,  though  efficacious  for  a  time 
fails  in  the  long  run.  ' 

Occasionally  the  troubles  just  described  yield  but  partially  to  the 
treatment  recommended  ;  or,  if  removed  for  a  time,  recur  with  greater 
mtensity  and  become  unendurable.  Then  the  only  resource  is  thorough 
change  of  air  and  scene,  or  travelling  for  three  or  six  months 

In  migraine  too  (sick  headache  and  its  allies),  bromide  of  potassium 
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has  been  strongly  recommended  by  Drs.  Yandell  and  Davis  of  America, 
and  Latham  of  Cambridge,  and  it  is  often  of  great  service,  though  in 
many  cases  it  aUogether  fails.  In  the  article  on  croton  chloral  I  have 
treated  of  migraine,  and  I  here  merely  add,  that  we  often  find  the  head- 
ache associated  with  the  group  of  symptoms  previously  described, 
namely,  nervous  depression,  sleeplessness,  irritability,  &c.  Perhaps  for 
years  previously  the  patient  has  been  troubled  with  attacks  of  migraine 
at  intervals  of  a  month  or  so.  On  the  occurrence  of  this  group  of 
symptoms,  the  attacks  of  migraine  become  much  more  frequent  and 
severe ;  indeed,  the  pain  may  become  continuous,  though  at  times, 
generally  once  a  day,  it  may  be  paroxysmally  worse.  The  irritability, 
sleeplessness,  &c.,  are  indications  of  a  depressed  nervous  system,  which 
accounts  for  the  increased  frequency  of  the  migrainous  attacks.  With 
this  condition  of  the  nervous  system,  slight  disturbances  and  causes  of 
irritation  bring  on  severe  headaches ;  sometimes  so  easily  induced  that 
they  occur  daily.  Bromide  of  potassium  produces  refreshing  sleep, 
soothes  the  nervous  system,  dispels  the  other  symptoms,  and  at  the 
same  time  lessens  the  frequency  and  severity  of  the  headaches.  Again, 
derangement  of  the  womb  excites  migrainous  attacks  either  at  a  normal 
or  menorrhagic  period.  Here  again  bromide  of  potassium  is  useful, 
and  its  efficacy,  when  the  attacks  are  caused  by  menon'hagia,  is  not 
entirely  due  to  its  checking  this  condition,  for,  given  between  the  periods, 
it  may  improve  the  migraine  before  the  next  attack  of  menorrhagia. 
Whilst  speaking  of  uterine  disturbance  as  an  exciting  cause  of  these 
headaches,  I  may  mention  that  sometimes  they  are  due  to  uterine 
mischief  generally  of  the  neck  of  the  uterus,  and  remain  rebellious 
to  any  treatment  till  the  womb  is  cured  either  by  injections  or  by  other 
treatment. 

Sometimes  during  an  attack  a  full  dose  induces  sleep,  and  after  a 
few  hours  the  patient  awakens  free  from  headache.  Drs.  Yandell  and 
Davis  find  five  or  six  grains  generally  sufficient,  but  they  have  given 
half  a  drachm  three  times  a  day.  In  severe  attacks  recurring  daily, 
I  find  fifteen  grains  twice  during  the  day,  and  double  that  dose  at 
night,  generally  required. 

Somerimes  in  the  later  months  of  pregnancy,  a  woman  becomes  at 
night  the  prey  of  the  most  frightful  imaginings,  labouring  under  the 
impression  that  she  has  committed,  or  is  about  to  commit,  some  great 
crime  or  cruelty,  as  the  murder  of  her  children  or  husband.  The 
bromide  dispels  these  delusions,  and  induces  calm,  refreshmg  sleep. 

Bromide  of  potassium  is  of  great  service  in  the  treatment  of  children 
subject  to  night-screaming,  a  symptom  which  appears  to  be  allied  to 
nightmare.  Children  from  a  few  months  to  several  years  old  may  be 
attacked  with  this  affection.  Sometimes  the  attack  occurs  only  once 
twice  a  week,  as  is  usually  the  case  with  older  children ;  or  it  may 
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be  repeated  several  times  each  night.  The  screaming  may  last  only  a 
few  seconds  or  it  may  endure  for  several  hours.  While  screaming, 
these  children  are  generally  quite  unconscious  of  what  is  occurring 
around  them,  and  cannot  recognize,  nor  be  comforted  by,  their 
friends.  They  are  generally  horribly  frightened.  A  somewhat 
similar  condition  is  met  with  in  children  a  few  years  old,  a  state  very 
similar  to  somnambulism,  but  sometimes  apparently  allied  to  epilepsy. 
The  child  gets  out  of  bed  while  fast  asleep,  walks  about  the  house,  and 
performs,  as  if  awake,  various  acts,  quite  unconsciously.  This  state  is 
not  accompanied  with  any  terror.  With  the  screaming  and  fright, 
squinting  sometimes  occurs,  which  after  some  time  becomes  per- 
manent. In  these  cases  bromide  of  potassium  will  prevent  the 
screaming,  and  remove  the  squinting.  This  affection  in  children 
being  connected  very  generally  with  deranged  digestion,  the  condition 
of  the  stomach  or  intestines  should  be  attended  to  ;  but  even  in  spite 
of  this  derangement  the  bromide  will  give  quiet  and  refreshing  sleep. 

The  nightmare  of  adults  will  generally  yield  to  the  same  medicine. 

It  is  soothing  in  hysteria,  giving  patients  greater  control  over  them- 
selves and  preventing  hysterical  paroxysms. 

Dr.  Begbie  has  used  the  same  salt  with  great  advantage  in  some 
cases  of  asthma  and  of  diabetes.  It  occasionally  relieves  the  pain  of 
neuralgia. 

It  is  also  used  with  decided  benefit  in  certain  derangements  of  the 
organs  of  generation.'    Large  doses  are  said  to  lessen  the  natural 
menstrual  discharge.    In  some  forms  of  menorrhagia  it  is  equal,  if 
not  superior,  to  any  remedy  we  possess  ;  but  it  is  more  useful  in  the 
floodmg  of  young  than  of  old  women.    Over  that  form  of  flooding 
due  to  utenne  tumours  of  various  kinds,  it  exerts  less  control  than 
ergot  and  some  other  remedies.    To  check  profuse  menstruation  its 
administration  must  be  regulated  by  the  circumstances  of  the  case  If 
the  loss  of  blood  occur  only  at  the  natural  period,  the  medicine  is  then 
commenced  about  a  week  before;  and  when  the  menstrual  flux  has 
ceased,  the  remedy  should  be  discontinued  till  the  next  attack  is  about 
to  begin.    On  the  other  hand,  if  the  loss  of  blood  occurs  every  two 
miss  on'tir.  '1°'  ^^^^  medicine  must  be  given  without  Ler- 

^:Z1^'':'::'™^^'^  and  when  the_  discharge  has  been 


.  .      .   ;         rnn_n  (.lie  uiai;iia,ri^e  nas 

brought  to  Its  right  period  and  amount,  it  will  still  be  desirable  to  give 
a  few  doses  for  a  short  time  before  eacli  monthly  period.  Ten  grfinJ 
hree  times  a  day  is  a  dose  sufficient  in  the  flooding  of  young  wom^ 
but  much  larger  doses  are  required  in  the  moJe  obsSe  fZs 
depending  on  organic  changes  in  the  womb.  This  remedy  has  be" 
Recommended  by  Dr.  Begbie  in  puerperal  mania  and  nymphomania 

of  hi  :  dd  re"?  "  ^^^^-^.--^^^  --itement  in  tl/oseS"  Ices 
hysteroidal  excitement  verging  on  nymphomania.     Small  doses 
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are  unavailing.    Not  less  than  twenty  grains  thrice  daily  will  exert  a 
decided  control  over  excessive  sexual  propensity. 

It  also  restrains  spermatorrhoea.  Its  employment  should  be  supple- 
mented by  cold  sponging  of  the  scrotum  and  perinteum,  and  the 
suspension  of  the  testicles  in  cold  water  for  some  minutes  night  and 
morning.  Seminal  emissions  are  generally  excited  by  dreams,  which 
may  often  be  avoided  by  abstaining  from  suppers  and  sleeping  on 
a  hard  mattress.  Dr.  George  Bird  has  pointed  out  that  seminal 
emissions  occur  from  undue  indulgence  in  bed,  the  emissions  taking 
place  almost  always  early  in  the  morning,  during  the  second  sleep.  • 
He  recommends,  therefore,  that  the  patient  should  be  roused  after 
six  or  seven  hours'  sleep,  and  should  never  give  in  to  a  second 
sleep.  The  observance  of  this  simple  means  will  often  cure  this 
otherwise  troublesome  affection.  Dr.  Hardman  of  Blackpool  tells  me 
that  he  has  cured  some  obstinate  cases  of  spermatorrhoea,  by 
directing  the  patient  to  empty  his  bladder  on  waking  from  the  first 
deep  sleep. 

It  proves  useful  in  allaying  various  forms  of  hyperaesthesia,  and 
sometimes  eases  the  severe  pain  of  chronic  arthritis. 

Dr.  Da  Costa  finds  that  bromide  of  potassium  lessens  or  even  pre- 
vents many  of  the  disagreeable  symptoms  of  opium,  as  giddiness, 
confusion  of  mind,  fainting,  headache,  and  sickness.  It  manifests  this 
effect  over  morphia  and  codia  less  than  over  laudanum.    A  large  dose 

 20  grains  of  bromide  must  be  given  half  an  hour  before  and  two 

hours  after  the  laudanum.  Even  larger  doses  are  necessary ;  he  even 
gives  40  to  60  grains  some  hours  before  the  administration  of  the 
opium.  Da  Costa  says  the  bromide  exerts  most  control  over  the 
faintness.  He  avers  also  that  the  bromide  heightens  the  "  anodyne  or 
hypnotic  effects  of  opium." 

If  the  medicine  is  continued  for  a  long  time,  as  is  sometmies 
required  in  the  treatment  of  epilepsy,  the  physiological  effects  of  the 
drug  become  apparent.  "Diminished  sensibiUty,  followed  by  com- 
plete anesthesia  of  the  soft  palate,  uvula,  and  upper  part  of  the 
pharynx,  is  the  first  symptom  that  the  patient  is  getting  under  the  in- 
fluence of  the  drug.  The  sexual  organs  are  amongst  the  first  to  be 
influenced,  for  there  is  soon  produced  failure  of  sexual  .ngour,  and 
after  a  time,  marked  diminution  of  the  sexual  appetite  itself   (Bazaire  ) 

These  effects  vary  greatly ;  in  some  the  remedy  producing  on  y 
moderate  diminution,  in  others  temporary  impairment.  On  discontinu- 
ing the  remedy  the  sexual  organs  regain  their  lost  power.  Anothe 
frequent  result  of  the  prolonged  administration  of  the  bromide  is  an 
eruption,  generally  acneform,  occurring  most  on  the  face  and  back,  but 
it  may  affect  even'a  larger  surface.  These  spots  do  not  generally  sup- 
purate, nor  do  they  scar.    Echeverria  finds  that  five  or  ten  mmims  of 
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liquor  arsenicalis,  given  with  the  bromide,  will  prevent  the  eruption, 
and  the  experience  of  the  epileptic  hospital  confirms  him ;  and  I  have 
seen  cases  where  the  rash  has  been  quickly  removed  and  subsequently- 
prevented  by  arsenic.  I  have  found  that  iodide  of  sulphur  ointment, 
frequently  applied,  considerably  lessens  the  quantity  and  the  severity 
of  these  eruptions.  The  efficacy  of  the  remedy  bears  no  proportion 
to  the  amount  of  acne.  The  bromide  sometimes  excites,  it  is  said, 
eczema  and  spots  like  erythema  nodosum.  The  acneform  spots  may 
become  true  boils,  and  these  boils  sometimes  form  large  ulcers  with 
conical  scabs,  looking  like  rupia.  Dr.  Weir  Mitchell  narrates  a  case 
of  this  kind.  He  found  that  bromides  of  potassium,  sodium,  am- 
monium, and  lithium,  produced  these  ulcers.  He  tried  also  bromides 
of  calcium,  magnesium,  and  bromine  itself,  but  as  these  preparations 
failed  to  control  the  epileptic  fits,  they  were  not  given  long  enough 
to  determine  if  they  too  would  produce  these  rupoid  ulcers.  Undue 
admmistration  of  the  bromide  renders  a  patient  low-spirited,  easily 
fatigued,  and  unfitted  for  work,  symptoms  which  soon  subside  on  the 
suspension  of  the  medicine. 

Acne,  and  the  other  evidences  of  bromism,  rarely  occur,  unless  more 
than  one  dose,  however  large,  is  taken  daily. 

M.  Rabuteau  says  that  bromide  of  potassium  may  be  detected  in 
the  urine  and  saliva  twenty  days  after  the  administration  of  a  dose  of 
fifteen  grains.  Dr.  Amoiy  could  not  find  it  more  than  forty-eight  or 
fifty-two  hours  after  a  single  dose,  but  after  the  drug  had  been  taken 
several  days  and  then  discontinued,  he  could  find  evidences  of  it  after 
a  longer  time.  Elimination  by  the  urine  is  less  rapid  than  absorption  by 
the  stomach.  Traces  appear  in  the  urine  in  ten  minutes.  EUmina- 
tion  is  most  active  during  the  first  eight  or  ten  hours,  and  in  less  than 
twenty-four  hours  the  greater  part  disappears. 

Bromide  of  potassium  is  conveniently  administered  in  beer  or  milk. 


A  THEORY  CONCERNING  THE  TOPICAL  ACTION  OF 
ACIDS  AND  ALKALIES  ON  SECRETION. 

Previous  to  treating  in  detail  of  acids  and  alkalies  I  wish  to  note  their 
action  on  the  secretions  of  the  body,  and  to  draw  attention  to  a  theow 
which  I  think  explains  their  action  in  this  respect  and  at  the  same  thne 
serves  as  a  useful  guide  to  their  correct  employment  in  disease 

Acids  are  powerful  stimulants  of  salivary  secretion  -  the  imnression 
from  the  acid  is  conducted  to  the  spinal'cord,  and  ihencr^ 
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through  the  cerebro-spinal  nerves,  supplying  the  saHvary  glands ;  and  if 
these  are  divided,  acids  cease  to  augment  the  salivary  secretion. 

Repeated  and  careful  experiments  have  established  the  fact  that 
dilute  acids  taken  into  the  stomach  check  its  secretion ;  alkalies,  on  the 
other  hand,  powerfully  excite  the  secretion  of  the  gastric  juice. 

Acids  then  check  acid  but  increase  alkaline  secretions;  whilst 
dilute  alkalies  stimulate  acid  secretions. 

From  these  facts  the  more  general  law  is  inferred,  that  acids  applied 
topically  check  the  production  of  acid  secretions  from  glands,  while 
they  increase  the  flow  of  alkaline  secretions  ;  the  very  reverse  being  the 
case  with  alkalies,  for  alkalies  applied  to  the  orifices  of  glands  -with  acid 
secretions,  increase  their  secreting  power ;  while  alkalies  applied  in  a 
corresponding  way  to  glands  with  alkaline  secretions,  lessen  or  check 
this  secretion. 

In  support  of  the  generalization  I  have  ventured  to  propose,  I  will 
now  adduce  some  practical  instances  of  the  efficient  therapeutic  em- 
ployment of  acids  or  alkalies. 

The  sweat  being  an  acid  secretion,  the  sponging  the  surface  of  the 
body  with  water  weakly  acidulated  with  acids,  will  in  many  cases 
effectually  control  profuse  perspiration. 

Acids  are  useful  to  allay  thirst  by  promoting,  through  their  topical 
action  on  the  mucous  membrane,  the  secretion  of  the  alkaline  saliva. 

Acids  given  shortly  before  a  meal  generally  check  acidity. 

Alkalies  given  shortly  before  a  meal  increase  the  secretion  of  the  acid 
gastric  juice  and  so  promote  digestion. 

A  weak  alkaline  lotion  is  often  useful  in  the  weeping  stage  of  eczema 
by  checking  the  alkahne  watery  exudation. 

A  weak  alkaline  injection  is  efficacious  in  that  form  of  leucorrhoea 
depending  on  a  too  abundant  secretion  from  the  glands  of  the  os  uteri, 
the  secretion  in  that  part  being  alkaline. 

Some  of  these  instances  will  recur  in  greater  detail  in  their  fitting 
places  in  this  volume. 

Kiihne,  in  his  Physiological  Chemistry,  makes  some  statements 
apparently  opposed  to  this  general  proposition.  He  asserts  that 
alkalies,  as  well  as  acids,  stimulate  the  secretion  of  the  submaxillary 
gland.  The  secretion  produced  by  alkalies  is  thick,  whitish,  and 
cloudy ;  but  that  excited  by  acids  is  clear  and  less  viscid.  A  difference 
in  the  characters  of  the  secretions  from  the  submaxillary  gland  is 
observed  according  as  the  cerebro-spinal  or  sympathetic  nerve  supplymg 
this  gland  is  irritated.  Irritation  of  the  sympathetic  excites  a  secretion 
identical  with  that  produced  by  alkalies  ;  while  irritation  of  the  cerebro- 
spinal nerves  excite  a  secretion  identical  with  that  produced  by  acids. 
Hence  it  is  inferred  that  alkalies  act  on  this  gland  through  the  sympa- 
thetic, and  acids  through  the  cerebro-spinal  nerves. 
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No  doubt  the  saliva  produced  by  acids  and  by  irritation  of  the 
cerebro-spinal  nerves  is  a  true  secretion ;  for  it  is  abundant  in  quantity, 
and  quickly  changes  starch  into  sugar ;  and  irritation  of  this  nerve  so 
greatly  increases  the  flow  of  blood  to  the  gland  that  its  veins  pulsate, 
and  their  contained  blood  is  of  a  bright  arterial  tint.  It  is  doubtful, 
however,  if  the  fluid  produced  by  the  influence  of  alkalies  or  by  irrita- 
tion of  the  sympathetic  nerve  is  a  physiological  secretion;  indeed 
Kiihne  thinks  it  is  due  to  rapid  degeneration  of  the  gland.  The 
quantity  of  fluid  produced  by  alkahes  is  very  small,  and  that  obtained  by 
irritation  of  the  S3anpathetic  is  said  to  require  many  hours  to  produce 
even  a  trace  of  sugar  in  a  solution  of  starch  ;  but  recent  researches  tend 
to  show  that  this  sympathetic  secretion,  though  scanty,  does  very 
readily  convert  starch  into  sugar.  The  fluid  thus  obtained  contains 
large  quantities  of  very  pale  gelatinous  bodies,  of  different  forms  and 
sizes,  composed  partly  of  albumen  and  partly  of  mucin.  Moreover, 
by  the^  irritation  of  the  sympathetic  nerve,  the  flow  of  blood  to  the 
gland  is  retarded,  and  the  blood  in  the  veins  becomes  dark  and  venous 
m  tint.  Alkalies  produce  very  Httle  secretion  from  the  parotid  gland, 
and  so  far  as  our  present  knowledge  goes,  none  is  excited  by  irritation 
of  any  branches  of  the  sympathetic  nerves. 


SULPHURIC,  HYDROCHLORIC,  NITRIC,  PHOSPHORIC, 
AND  ACETIC  ACID. 

The  members  of  this  group  are  powerful  acids,  and  accordingly  have 
a  strong  aflinity  for  alkalies  and  bases.    Some,  as  sulphuric  acid  and 
phosphoric  acid,  absorb  water  with  avidity.   All  possess  high  diffusion 
power,  and  so  pass  readily  through  animal  membranes  and  textures 
living  body  ""^^^^^  ^^P^''^^"  °f  their  actions  on  the 

These  acids,  when  concentrated,  produce  decided  changes  in  the  skin 
by  their  afi:nity  for  the  bases  and  water  of  the  tissues,  fs  well  as  in  a 
minor  degree  for  the  organic  substances  themselves.    Their  great  dif 

surface,  with  a  continuous  destructive  action  till  they  are  diluted  with 
water  or  neutralized  by  the  bases  of  the  animal  structures.  From  thei 
great  affinity  for  water,  sulphuric  acid  and  phosphoric  acid  are  espiciaHv 
energetic;  they  withdrawthiselement  from  the  textures,  and  tXeS 
heir  complete  destruction.  In  adequate  quantity,  they  will  dTst  ov  the 
tissues  to  a  considerable  depth,  and  produce  a  bi-iwn  or  black  cL' 
The  remaining  members  of  this  group,  owing  to  their  feebler  affin  iy 
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for  water,  destroy  the  tissues  less  extensively,  and  their  action  is  much 
more  superficial. 

Sulphuric  acid  and  phosphoric  acid  are  never  used  undiluted,  on 
account  of  their  physical  action  on  the  tissues.  On  the  other  hand, 
nitric  acid  is  frequently  employed  to  destroy  and  remove  the  surface  of 
foul  and  unhealthy  sloughs  and  ulcers,  and  in  virtue  of  a  property  of 
which  we  shall  shortly  speak,  it  changes  an  unhealthy  and  indolent  sore 
into  one  more  healthy  and  prone  to  heal.  It  is  frequently  employed  in 
cases  of  soft  chancre,  indolent  and  broken  bubo,  cancrum  labiaHs,  &c. 

Nitric,  hydrochloric,  and  especially  acetic  acid,  may  produce  some 
vesication.    Nitric  acid  colours  the  skin  characteristically  yellow. 

They  are  often  used  with  the  best  results  for  the  purpose  of  exciting 
inflammation.  It  is  now  established  that  two  diseased  actions  cannot 
co-exist  actively  in  the  same  part,  and  on  this  principle,  we  use  one  or 
other  of  the  three  acids,  nitric,  hydrochloric,  or  acetic ;  for  instance,  we 
apply  an  acid,  usually  acetic,  to  a  patch  of  herpes  circinnatus,  and  thus 
establish  in  its  place  an  inflammation  which  quickly  subsides,  at  once 
cutting  short  a  disease  which  tends  to  spread  and  to  persist  for  a  con- 
siderable time.  Thus,  too,  it  is  that  nitric  acid  induces  a  healthier 
action  in  indolent  ulcers,  or  arrests  the  spreading  of  sloughing  sores. 

Acetic  acid,  and  somewhat  diluted  nitric  acid,  are  frequently  applied 
to  warts,  which  are  destroyed  by  withdrawing  the  bases,  and  by  dis- 
solving the  tissues  of  the  warts  themselves.  But  although  any  of  these 
acids  are  effectual,  and  in  many  cases  completely  remove  the  warty 
growths,  yet  sometimes  a  fresh  and  abundant  crop  springs  up  in  the 
neighbourhood  of  those  undergoing  treatment.  Dr.  George  Bird  finds 
the  glacial  acetic  acid  very  effectual  in  removing  warty  growths.  Small 
syphilitic  warts  and  condylomata  kept  constantly  moist  with  a  wash  of 
diluted  nitric  acid — a  drachm  or  two  of  the  dilute  acid  to  a  pint  of 
water  is  sufficient — are  thus  surely  and  painlessly  dispersed. 

The  members  of  this  group  are  more  generally  employed  externally 
mixed  with  water.  Although  diluted,  they  still  excite  a  beneficial  irrita- 
tion, and  may  be  used  as  lotions  in  urticaria,  controlling  the  very 
troublesome  itching,  even  preventing  the  formation  of  wheals,  and  in 
some  cases  appearing  to  be  mainly  instrumental  in  curing  this  disease. 

Acids,  especially  nitric  acid  and  hydrochloric  acid,  are  less  employed 
as  baths  than  formerly,  yet,  beyond  doubt,  they  exert  a  very  powerful 
influence  on  the  skin.  A  general  bath,  with  two  to  eight  ounces  of  the 
strong  nitric  or  hydrochloric  acid,  is  a  very  active  exciter  of  a  torpid 
skin.  Whether  these  baths  have  any  effect  on  the  other  organs  of  the 
body  is  at  present  quite  unknown,  no  experiment  having  been  made  to 
settle  this  question.  It  is  highly  probable,  however,  that  m  common 
with  other  materials  dissolved  in  baths,  these  acids  remam  unabsorbed 
by  the  skin,  and  that  any  change  in  the  deep  parts  of  the  body  resultmg 
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from  medicated  baths,  must  be  ascribed  to  the  direct  action  of  the 
dissolved  materials  on  the  skin  itself  Sponging  the  surface  of  the 
body  with  water  weakly  acidulated  with  acids  will,  in  some  cases,  effectu- 
ally control  profuse  sweating,  the  sweat  being  an  acid  secretion. 

They,  however,  act  as  stimulants  to  the  skin  when  stripped  of  its 
cuticle;  thus  nitric  acid  is  frequently  used  with  much  benefit  as  a 
lotion  in  the  treatment  of  indolent  and  painful  ulcers. 

Applied  to  the  softer  tissues,  the  dermis,  mucous  membranes,  &c., 
acids  act  as  astringents,  causing  a  direct  condensation  of  the  tissues, 
probably  by  removing  part  of  the  base,  by  combination  with  which 
the  albuminous  substances  were  held  in  the  soluble  form. 

By  virtue  of  their  astringency  they  check  profuse  secretions  from 
unhealthy  sores.  Nitric  acid  is  most  preferred  in  such  cases.  Nitric 
acid  is  generally  used  as  a  test  for  albumen  in  solution  ;  it  precipitates 
the  albumen  by  abstracting  the  base  combined  with  it,  and  in  setting 
the  albumen  free  converts  it  into  an  insoluble  substance. 

When  diluted,  these  acids  very  effectually  check  bleeding  from  the 
smaller  vessels  and  capillaries  by  constringing  the  tissues,  exciting  the 
muscular  coat  of  the  arteries  to  contract,  and  by  coagulating  the  blood 
m  the  ends  of  the  wounded  vessels,  and  so  plugging  them.  Vinegar 
always  at  hand,  will  check  bleeding  from  leech-bites,  piles,  cuts  &c' 
The  vinegar  should  be  diluted.  ' 

These  acids  produce  the  same  effect  on  the  mucous  membrane  of  the 
mouth  as  on  the  skin,  and  for  the  most  part  are  used  for  the  same 
purposes.  Strong  nitric  acid  is  often  applied  to  foul  and  sloughing 
ulcers  of  the  mucous  membrane  to  change  their  character  and  to  check 
their  progress. 

Acids  are,  in  part,  neutralized  by  the  alkaline  secretion  from  the 
salivary  glands,  while  any  acid  remaining  free  precipitates  the  mucous 
coating  of  the  mucous  membrane,  and  if  in  sufficient  quantity  attacks 
the  mucous  membrane  itself  They  act  beneficially  as  astringents 
when  the  Immg  membrane  of  the  mouth  is  relaxed  or  ulcerated  as  ii^ 
ulcerative  stomatitis,  salivation,  &c. ;  but  other  astringents  are  prefer 
able  These  acids  being  apt  to  dissolve  the  earthy  constituents  of  the 
teeth,  should  be  taken  through  a  quill,  a  glass  tubef  or  reed 

Nitric  acid  exerts  a  further  action  on  the  mucous  membrane  of  the 
mouth  and  may  be  given  in  small  medicinal  doses  with  conspicuous 
benefit  when  this  membrane  is  inflamed  or  diseased  in  various  w^s  a 
m  ulcerative  stomatitis,  aphtha,  salivation  from  mercury,  or  when 
reddened,  inflamed,  and  glazed,  a  condition  not  unfrequent ly  n  et 
m  great  irritation  of  the  digestive  organs. 

These,  with  other  acids,  as  citric,  tartaric,  &c.,  quell  the  thirst  of 
fever  patients  much  more  effectually  than  simpl  water  espedal  v  if 
the  drink  IS  made  rather  bitter  with  some  agreiable-tasti^g  sS^^ 
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as  orange-peel  or  cascarilla.  Much  of  the  troublesome  thirst  of  fevers 
is  solely  due  to  dryness  of  the  mouth  and  throat.  This  disagi'eeablc 
local  sensation  of  thirst  is  very  liable  to  lead  fever  patients  to  drink 
more  water  than  is  really  good  for  them,  producing  loss  of  appetite, 
indigestion,  and  even  diarrhoea  and  flatulence.    (  Vide  Water.) 

The  action  of  acids  in  lessening  thirst  has  already  been  explained  in 
the  chapters  on  the  topical  action  of  acids  and  alkalies  on  the  secretions. 
As  we  have  seen,  acids  probably  increase  alkaline  secretions,  and  thus 
the  acid  drinks  used  by  fever  patients  promote  an  increased  secretion 
in  the  salivary  glands.  Bitters,  as  we  shall  presently  see,  possess  the 
same  power;  hence,  acid  and  bitter  drinks,  acting  on  the  salivary  glands, 
keep  the  mouth  and  throat  comfortably  moist  and  quench  the  thirst. 
By  lessening  the  harassing  thirst  they  comfort  the  patient,  quell 
irritability  of  temper,  favour  sleep,  quiet  the  pulse,  and  diminish  the 
heat  of  the  body.  Organic  acids  are  largely  employed  as  fever 
medicines. 

Acids  are  appHed  to  the  throat  for  the  same  purpose  as  to  the 
mouth.  Undiluted  nitric  acid  acts  beneficially  as  a  topical  appUcation, 
on  the  foul  sloughs  or  ulcers  occurring  in  the  course  of  scarlet  fever  or 
other  diseases. 

Bretonneau  warmly  recommends  the  application  of  strong  hydro- 
chloric acid  to  the  throat  in  diphtheria.  The  acid  may  be  used  undi- 
luted, or  it  may  be  iTiixed  with  an  equal  part  of  honey,  which  gives  the 
mixture  consistence,  and  makes  it  cling  about  the  parts  on  which  it  is 
painted.  It  should  be  apphed  only  to  those  spots  of  the  mucous  mem- 
brane attacked  by  the  diphtheritic  inflammation  and  not  to  the  neigh- 
bouring healthy  tissues,  where  it  would  produce  active  inflammation. 
The  diphtheritic  membrane  being  very  prone  to  implant  itself  on  m- 
flamed  surfaces,  the  apphcation  of  the  acid  to  the  sound  tissues,  by 
exciting  inflammation,  might  favour  the  spread  of  the  disease. 

Nitric  acid,  in  small  medicinal  doses,  may  be  given  with  benefit  when 
the  throat  presents  the  same  appearances  as  those  of  the  mouth  pre- 
viously described. 

The  albuminous  constituents  of  food  are  digested  and  rendered 
soluble  mainly  by  the  agency  of  acids,  but  all  acids  are  not  equally 
efficient  Lactic  and  hydrochloric  acids  far  outstrip  all  others  in  this 
resnect  while  sulphuric  acid  hinders  rather  than  promotes  digestion,  by 
predpUating  the  albumens  in  an  insoluble  form.  The  act-n  o 
acids  on  nitrogeneous  substances  is  intensified  by  the  addition  of 

^'Ifscanty  secretion  of  gastric  juice,  dilute  hydrochloric  acid  may  be 
employed  \o  assist  digestion.  The  considerations  developed  in  the 
section  on  the  topical  action  of  acids  and  alkalies  on  the  secretions, 
render  it  obvious  that  the  time  of  administration,  m  respect  to  meals,  is 
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all-important.    If  given  before  a  meal,  acids  check  the  secretion  of  the 
acid  gastric  juice,  and  so  hinder,  instead  of  aiding,  digestion.  Where 
the  secretion  is  scanty,  the  acid  must  be  given  after  the  meal,  when  the 
secretion  from  the  membrane  of  the  stomach  is  completed ;  the  addi- 
tional acid  will  assist  the  action  of  that  secreted  naturally,  but  too 
scantily.    In  many  cases  of  atonic  dyspepsia,  alkaHes  are  preferable  to 
acids;  but  they  must,  of  course,  be  given  a  short  time  before  a  meal, 
because  then  they  stimulate  an  abundant  secretion  of  the  gastric  juice! 
In  most  cases  of  atonic  dyspepsia,  alkalies  given  with  the  precautions 
noted,  are  superior  to  acids  given  after  the  meal,  although,  as  is  well 
known,  certain  cases  occur  where  acids  answer  better  than  alkalies  In 
such  cases,  the  mucous  membrane  is  presumably  considerably  damaged 
by  excesses  m  eatmg  or  drinking,  and  owing  to  degeneration  of  the 
glands  of  the  stomach,  no  stimulant  could  excite  a  sufficient  flow  of 
gastric  juice. 

_  Acids,  as  we  have  seen,  will  check  or  lessen  the  secretion  of  gastric 
juice.  In  many  stomach  diseases,  or  from  its  sympathy  with  distant 
organs,  the  follicles  pour  into  the  stomach  an  excess  of  add,  which 
undue  secretion  may  be  checked  by  the  administration  of  acids  shortly 
before  food.  But  acidity  of  the  stomach  is  often  due  to  excessive  o^ 
i^egular  fermentation  leading  to  the  production  of  a  large  "y  of 
various  acids,  as  acetic,  butyric,  and  lactic;  and  this  excessivf  or 
irregular  fermentation  of  acids  is  itself  checked  by  acids  ;  and  as  undue 

ation   '     t  °^  ^^^^^^^^^  of  acids  by  fa  ^en 

tation,  are  the  two  causes  of  acidity,  we  have  in  acid.  ZZT 

remedies  able  to  control  and  check  tt  acidity  of  d.e  tc^^^^^^^^^^ 
reheve  the  consequent  distressing  symptoms,  whed.er  due  to  p"  "^^^^^ 
uterine  disease,  calculus  of  the  kidneys,  the  various  indi^es^nn.  ^' 
serious  diseases  of  the  stomach  indigestions,  or  more 

stomach.    Hydrochloric  nr  n,>r,V  o      •  °f  ^^^^  i"  the 

medicinal  iLs    seZrZTlr  -   r  ^7"'"'  '""''"'^'^  ^="1 

provided  ,he  r>r:s.j:rzz:Tz%r  "'''"'""^ 

acid,  and  in  .^s^ror^^^^^^^^^^^^ 

*  Two  or  three  drops  of  tincture  nf 


M 


l62 


ACIDS. 


of  mineral  acids.  Dyspeptics  with  oxalic  acid  in  the  urine,  who  suffer 
from  great  mental  depression,  but  who  are  free  from  sulphuretted 
hydrogen  eructations,  find  much  benefit  from  nitric  acid  treat- 
ment. 

In  the  treatment  of  dyspepsias,  a  clue  to  the  administration  of  acids 
on  the  one  hand,  or  of  alkahes  on  the  other,  may  sometimes  be  obtained 
by  testing  the  reaction  of  the  fluids  ejected  from  the  stomach.  Not 
unfrequently,  soon  after  a  meal,  a  fluid  regurgitates  almost  unconsciously 
into  the  mouth,  sometimes  so  strongly  acid  that  it  sets  the  patient's 
teeth  on  edge.  The  exhibition  of  nitric  or  hydrochloric  acid  shortly 
before  each  meal,  almost  immediately  removes  this  acid  pyrosis. 
Sometimes  the  fluid  of  pyrosis  has  an  alkaline  reaction,  often  accom- 
panied with  much  distress,  with  nausea  and  vomiting  of  the  just-eaten 
food,  and  the  rejected  contents  of  the  stomach  generally  show  a  strong 
alkaline  reaction.  Here  an  acid  immediately  after  a  meal-  relieves  the 
nausea,  the  vomiting,  and  all  distressing  symptoms.  On  theoretical 
grounds,  we  should  expect  that  an  alkali  administered  shortly  before 
food  would  yield  even  more  satisfactory  results,  but  in  such  cases  I 
have  had  no  experience  of  alkalies. 

It  need  hardly  be  repeated  that  acids  given  soon  after  a  meal  to 
patients  troubled  with  acidity  and  heartburn,  greatly  aggravate  the 
suffering.  It  is  adding  fuel  to  fire.  If  continued  too  long  these 
remedies  may  not  only  check  undue  acidity  of  the  stomach,  but  even 
exceed  this  office,  and  by  lessening  the  secretion  of  gastric  juice  to  an 
undue  extent,  actually  induce  the  very  opposite  condition  to  that  for 
which,  in  the  first  instance,  they  were  employed.  Those  who  have 
watched  the  action  of  acids  on  the  stomach,  well  know  that,  if  too 
long  continued,  the  improvement  first  noticed  ceases  by  degrees,  then 
fresh  symptoms  arise,  which,  strangely  enough,  are  relieved  by  the  very 
opposite  treatment  which  had  previously  benefited. 

Too  long  a  course  of  acids  excites  catarrhal  inflammation  of  the 
mucous  coat  of  the  stomach  and  intestines,  often  accompanied  by 
diarrhoea,  and  even  by  general  wasting.  This  damaging  action  of  acids 
explains  the  occasional  thinning  effects  of  vinegar,  when  taken  for  a 
long  time,  by  fat  people.  Vinegar  is  sometimes  taken  surreptitiously  in 
wineglassfuls  several  times  a  day  to  reduce  obesity.  This  foolish  prac- 
tice, which  cannot  be  too  strongly  condemned,  may  thin  the  patient,  but 
it  does  so  at  the  expense  of  serious  injury  to  the  body.  Obesity  can 
be  reduced  by  harmless  means. 

These  acids  are  inoperative  to  check  the  growth  of  sarcinje  in  the 
stomach  ;  and  they  often  fail  even  to  check  the  acidity  accompanying 
these  growths. 

It  is  a  common  practice  with  drunken  soldiers  to  drink  a  wmeglassful 
of  vinegar  in  a  tumbler  of  water,  to  cut  short  intoxication ;  but  whether 


ACIDS.  163 

it  does  sober  a  drunkard  is  not  certain,  but  it  seems  to  steady  a  tipsy 
soldier  and  to  enable  him  to  pass  muster  on  presenting  himself  at 
barracks. 

By  virtue  of  their  astringent  action,  and  their  power  of  coagulating 
the  blood,  acids  are  useful  in  bleeding  from  the  stomach.  Sulphuric 
acid  is  generally  preferred  to  the  other  members  of  this  group.  But 
many  other  astringents  are  surer. 

Owing  to  their  high  diffusion-power  these  acids  pass  readily  from  the 
stomach  into  the  blood.  The  acids  which  pass  into  the  intestines  must, 
to  a  great  extent,  become  neutralized  by  the  alkalies  of  the  bile  and 
pancreatic  juice,  and  therefore,  as  acids,  can,  by  direct  contact,  affect  to 
a  very  small  extent  the  middle  and  lower  part  of  the  intestinal  tract. 
But  as  they  become  neutralized,  some  of  the  biliary  and  weaker  acids 
are  set  free,  heightening  in  some  degree  the  acidity  of  the  contents  of 
the  intestines. 

Dilute  acids  are  used  as  antidotes  in  poisoning  by  alkalies.  It  has 
been  shown  experimentally  that  acids  applied  to  the  mucous  membrane 
of  the  duodenum  cause  an  increased  flow  of  bile,  attributed  to  the  con- 
sequent contraction  of  the  gall  bladder  and  bile  ducts.  I  suggest  that 
part  at  least  of  this  augmented  flow  is  due  to  increased  secretion 
brought  about  in  accordance  with  the  alkali-acid  (V.  Section  7) 
theory  I  have  propounded,  the  acid  contents  of  the  duodenum  stimu- 
lating the  secretion  of  the  alkaline  bile  and  the  still  more  alkaline 
pancreatic  juice. 

It  has  long  been  held  that  nitric  acid  acts  in  some  way  beneficially 
on  long-standing  diseases  of  the  liver,  as  in  chronic  congestion  and 
cirrhosis,  and  that  it  will  augment  the  flow  of  bile  after  the  liver  has 
struck  work  from  the  excessive  use  of  mercury. 

_  From  his  experiments  on  fasting  dogs,  Rutherford  concludes  that 
nitro-hydrochloric  acid  is  an  hepatic  stimulant,  thus  confirming  the 
conclusions  founded  on  clinical  experience. 

There  can  be  no  doubt  that  sulphuric  acid  is  highly  useful  in  check- 
mg  summer  and  choleraic  diarrhoea,  although,  as  it  is  generally  adminis- 
tered with  opmm  and  warm  carminatives,  it  is  difficult  to  distribute 
to  each  remedy  its  exact  share  of  merit.    Its  mode  of  action  is  less 
obvious  than  its  efficacy.    It  may  control  the  formation  of  acid  in  the 
intestines,  or  it  may  act  as  an  astringent  and  so  check  diarrhoea  If 
then,it_acts  as  an  astringent,  as  the  acid  is  soon  neutralized  and  "con 
verted  mto  a  sulphate  in  the  upper  part  of  the  small  intestines,  losino- 
ts  astnngency  at  once,  its  mfluence  on  the  lower  and  middle  part  o'^ 
the  small  intestine  must  be  exerted  through  nervous  sympathy  between 
one  part  of  this  canal  and  another.    Sulphuric  acid  is  consited  ^'  0 
often  capnciously,  giving  rise  to  much  uncertainty  in  its  adnSntion 
but  the  lack  of  uniformity  in  its  results  can  be  aLoun  ed t^^t  i  ^  J 
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instances,  by  the  dose;  a  small  medicinal  dose  often  benefits,  whilst 
a  full  one,  by  increasing  the  acidity  of  the  canal,  may  even  aggravate 
the  diarrhoea.  Dr.  Neligan  and  other  authorities,  recommend  it  in 
chronic  diarrhoea,  and  to  control  the  "profuse  sweating  and  colli- 
quative diarrhoea  of  hectic." 

In  small  medicinal  doses,  nitric  acid  is  of  great  use  in  many 
diarrhoeas ;  it  often  acts  admirably  in  the  straining  diarrhoea  of 
children,  when  the  motions  are  green,  curdled,  and  mixed  with  mucus. 
This  form  of  diarrhoea  yields  speedily  to  acids,  which  counteract  the 
acidity  of  the  intestinal  canal,  on  which  this  flux  depends.  Yet,  on  the 
whole,  other  remedies  are  to  be  preferred  to  acids.  Nitric  acid  may 
sometimes  be  used  with  great  benefit,  especially  when  given  with  pepsin, 
in  that  chronic  diarrhoea  of  children  when  the  pale  and  pasty  motions 
smell  sour  and  disagreeable. 

Strong  nitric  acid  is  an  efficient  remedy  for  internal  piles,  two,  or  at 
most  three  applications  to  the  enlarged  and  dilated  vessel  being  suf- 
ficient ;  it  should  not  be  applied  to  the  whole  surface,  but  only  to  one 
or  two  points.  It  is  useful,  too,  in  granular  or  ulcerated  piles.  It 
produces  little  or  no  pain.  A  superficial  slough  follows,  and  after  the 
separation  of  the  slough  the  contraction  of  the  sore  diminishes  the  size 
of  the  pile.  A  drachm  or  half  a  drachm  of  the  dilute  nitric  acid 
to  half  a  pint  of  water,  is  an  excellent  lotion  for  bleeding  piles,  staying 
the  hsemorrhage,  constringing  the  swollen  and  inflamed  tumour,  and 
easing  the  heavy,  tensive,  wearying  pain.  Acids  are  reputed  to  heighten 
the  action  of  purgative  medicines,  and  for  this  purpose  sulphuric 
acid  is  sometimes  employed.  Sulphuric  acid  increases  the  purgative 
effect  of  extract  of  aloes.  Acids  are  usually  added  to  purgative 
salts,  as  Epsom  salt,  when  a  tonic  and  bracing  action  on  the 
mucous  membrane  is  desired,  as  in  many  cases  of  anaemia  of  young 
women. 

If  not  already  neutralized  on  their  passage  into  the  blood,  these  acids 
must  at  once  become  so,  and  it  would  appear  that  thenceforth  their 
history  must  follow  that  of  the  salts  they  form.  Yet  the  received  notion 
of  the  action  of  these  acids  on  the  organs  of  the  body  is  so  different 
from  that  of  any  of  their  salts,  that  the  behaviour  of  the  acids  must  be 
spoken  of  separately. 

On  combining  with  the  alkalies  of  the  blood,  the  acids  must  set  free 
some  weaker  acids,  and  so  to  a  slight  extent  lessen  the  alkalinity  of  that 
fluid,  as  is  evidenced  by  the  increased  acid  reaction  of  the  urine  follow- 
ing the  use  of  mineral  acids.  What  further  effects  they  may  have  on 
the  blood  is  at  present  quite  unknown.  They  are  reputed  to  be  tonic 
and  bracing,  but  the  improvement  in  the  general  health  may  more  safely 
be  attributed  to  their  action  on  the  intestinal  canal.  Still,  they  do  pro- 
duce certain  changes  in  the  fluids  and  solids  of  the  body,  since  in  the 
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absence  of  lime-juice  or  fresh  vegetables,  acids,  esjoecially  vinegar,  act 
as  preventives  of  scurvy. 

Dr.  Rees  recommends  large  doses  of  lime-juice  to  the  extent  of  eight 
ounces  daily,  in  acute  rheumatism.  Dr.  Inman  speaks  highly  of  this 
treatment,  and  observes  that  neither  tartaric,  nor  citric  acids,  nor  lemon- 
juice  can  be  substituted  for  lime-juice. 

Nitric  acid  is  recommended  in  secondary  syphilis.  It  has  been  said 
sometimes  to  induce  salivation ;  if  so,  this  may  have  been  due  to  the 
direct  action  of  the  acid  on  the  mucous  membrane  by  increasing  the 
alkaUne  secretion  of  the  salivary  glands. 

Acids  seem  sometimes  to  abate  the  rapidity  of  the  pulse  in  fevers  ;  a 
result  not  due  probably  to  the  direct  action  of  the  acid  on  the  heart' or 
nervous  centres,  but  more  likely  to  the  relief  arising  from  diminished 
thirst.  Sulphuric  acid,  especially  in  conjunction  with  sulphate  of  zinc, 
checks  the  profuse  sweating  of  phthisis  and  other  exhausting  diseases.' 
Dr.  Graves  ascribed  a  similar  action  to  vinegar,  and  often  used  this 
favourite  receipt  :  Distilled  vinegar,  B  ij.  Laurel  water,  5ij.  Syrup,  5vj. 
Aqua,  5  V.  An  ounce  or  two  ounces  to  be  taken  eveiy  third  or  fourth 
hour.  Sulphuric  acid  is  supposed  to  check  bleeding  from  the  lungs  or 
womb.  It  is  difficult,  indeed,  to  understand  how  an  ordinary  dose  of 
sulphuric  acid  can  exercise  such  an  influence  after  becoming  so  greatly 
diluted  by  admixture  with  the  blood,  and  the  difficulty  is  enhanced  by 
the  consideration  that  these  acids,  either  before  or  immediately  after 
their  entrance  mto  the  circulation,  are  converted  into  salts,  as  sulphates 
nitrates,  and  phosphates.  Whatever  influence,  therefore,  is  exerted  on 
distant  organs  must  be  effected  through  these  combinations  :  yet  we 
cannot  ascribe  to  any  salts  of  these  acids  properties  similar  to  those 
ascnbed  to  the  acids  themselves. 

.nh\l'"'fl  "^""'"''"f  '"P^^^^"^^  i«  ^  ^^f^^  g^ide  than  speculation.  The 
ub  le  mfluei.ce  of  even  small  doses  on  distant  organs  of  the  body  is 
veil  exemplified  by  the  effect  of  these  medicines  on  the  mother's  milk 
IXt kjtinf  -        ^^'^  -^-ss,  diarrhl; 

unne;  but  as  these  acids 'onTshg   ly  .Xent  tf^^^^^^^ 
they  must  be  taken  for  a  prolonged  p2"bX  \l  e^^       ]7  °' 
diminish  the  bulk  of  a  stcJioe;  moreLi^he  fremabs'u:^^ 
objection  that  this  method  of  treating  calculi      T  ^"^uperable 
the  mucous  membrane  of  the  .^^::t:^:^,  "^""'^  '^"^^^ 
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The  injection  of  nitric  acid,  sufficiently  diluted,  has  been  employed 
with  success  by  some  eminent  surgeons,  and  is  a  far  more  effectual 
treatment  for  phosphatic  calculi.  The  experiments  of  Dr.  Roberts,  of 
Manchester,  on  the  solvent  power  of  dilute  solutions  of  this  acid  on 
calculi,  after  their  removal  from  the  body,  lead  him  to  the  conviction 
that  this  treatment  is  worthy  of  much  wider  application  than  at  present 
obtains  ;  moreover,  by  neutralizing  the  urine,  if  alkaline,  and  preventing 
its  decomposition,  nitric  acid  injections  protect  the  mucous  membrane 
of  the  bladder  from  the  irritation  of  the  alkaline  urine. 

The  further  influence  of  sulphuric,  nitric,  and  hydrochloric  acids  on 
the  urine  is  unknown.  Of  the  influence  of  acetic  and  phosphoric 
acids  we'  shall  speak  in  another  place. 

It  should  be  remembered  that  phosphoric  acid  may  possess  many 
other  properties  than  those  already  specified  ;  but  these  will  be 
referred  to  in  speaking  of  the  phosphates,  for  it  is  in  this  form  that 
phosphoric  acid  exists  in  the  blood,  and  manifests  many  of  its  bene- 
ficial effects  on  the  diseased  body. 


SULPHUROUS  ACID,  SULPHITES,  HYPOSULPHITES. 

Sulphurous  acid  is  commonly  used  as  a  deodorizer  and  disinfectant. 
It  is  a  deodorizer  by  virtue  of  its  power  to  arrest  putrefaction ;  hence 
it  may  be  used  to  prevent  bad  smells,  but  it  possesses  little  or  no  power 
to  decompose  offensive  gases,  and  therefore  it  is  of  little  service  in 
destroying  loul  odours.  It  arrests  fermentation  by  destroying  the 
minute  organisms  which  determine  this  process.  It  is  ranked  among 
disinfectants,  but  at  present,  for  this  purpose,  its  value  is  undecided. 
It  is  supposed  that  contagious  diseases  are  produced  by  minute  organ- 
ized particles,  and  that  sulphurous  acid  will  destroy  them.  If  these 
conjectures  are  correct,  sulphurous  acid  may  take  rank  as  a  dism- 
fectant. 

It  must  be  borne  in  mind  that  sulphurous  acid  corrodes  metals,  so 
that,  when  used  as  a  disinfectant,  these  should  be  protected  by  a 
covering  of  some  greasy  substance.  In  fumigating  a  room,  sufficient 
sulphur  should  be  burned  to  render  the  air  unfit  for  respiration,  and 
the  escape  of  the  gas  by  the  chimney,  windows,  and  crevices  of  the 
doors,  should  be  prevented.  It  is  better  to  repeat  this  process  three 
or  four  times  at  intervals  of  twenty-four  hours.  To  dismfect  a  bed, 
Mr.  Startin  recommends  that  a  warming-pan  containing  live  coals 


SULPHITES. 


167 


sprinkled  with  sulphur  should  be  put  between  the  clothes,  till  the 
sulphur  is  consumed.  A  damp  napkin  held  before  the  mouth  will 
prevent  the  sulphurous  acid  irritating  the  lungs.  It  is  far  better,  how- 
ever, to  submit  the  bedding,  &c.,  which  cannot  be  boiled,  for  some 
hours,  to  a  temperature  between  250°  and  300°  in  a  disinfecting  cham- 
ber or  oven. 

The  quickest  way  of  curing  itch  is  to  immerse  the  patient,  leaving 
his  head  free,  in  a  gaseous  bath  of  sulphurous  acid,  made  by  burning 
12  drachms  of  sulphur  in  a  suitable  apparatus.  Whilst  in  the  bath, 
the  patient's  clothes  should  be  baked,  so  that  in  half  an  hour  he  is 
cured  of  his  itch  and  is  made  free  from  risk  of  re-infection. 

The  acid  will  cure  chloasma,  by  destroying  the  parasite  on  which  the 
disease  depends.  The  acid  of  the  Pharmacopoeia,  mixed  with  an  equal 
quantity  of  glycerine,  may  be  used  (Garrod).  Warm  baths  should 
also  be  employed  to  remove  the  cuticle  infested  by  the  parasite.  It  is 
useful  also  in  favus,  and  in  tinea  tonsurans  ;  but  when  these  affections 
are  unusually  obstinate,  its  action  should  be  assisted  by  epilation. 

Dr.  Dewar,  of  Kirkaldy,  has  drawn  attention  to  the  beneficial  action 
of  sulphurous  acid  in  various  diseases. 

Dr.  Dewar  applies  the  sulphurous  acid  in  three  ways, — as  a  solution, 
by  fumigation,  and  by  the  spray-producer.  A  solution  of  the  acid  or 
fumigation  with  it,  he  says,  will  speedily  cure  chilblams  and  chapped 
hands.  Equal  parts  of  the  acid  of  the  Pharmacopceia,  and  of  water  or 
glycerine,  will,  he  states,  at  once  ease  the  burning,  and  prevent  the 
spread  of  erysipelas.  Wounds  and  sore  nipples  he  treats  with  the 
solution,  constantly  appHed,  either  neat  or  diluted.  Bruises,  he  says, 
may  be  prevented  or  quickly  removed  by  the  same  treatment. 

According  to  the  same  authority,  many  internal  diseases  are  equally 
amenable  to  sulphurous  acid ;  amongst  others,  cold  in  the  head,  in- 
fluenza, tonsillitis,  malignant  sore  throat  (scarlatinal  or  otherwise), 
laryngitis,  chronic  bronchitis,  chronic  phthisis,  asthma,  croup,  clergy- 
man's hoarseness,  and  typhoid  fever. 

_  The  acid  may  be  applied  to  the  throat  by  fumigation  or  by  inhala- 
tion :  a  few  drops  should  be  added  to  boiling  water,  and  the  steam 
mhaled ;  or  the  acid  may  be  applied  by  a  camel-hair  brush,  or  by  the 
spray-producer. 

It  may  be  carried  into  the  lungs  by  fumigation,  inhalation,  or  by 
spray.  If  properly  and  carefully  employed,  the  Pharmacopoeia  acid 
excites  scarcely  any  irritation  or  annoyance.  The  application  of  sul- 
phurous acid  may  be  conducted  in  the  following  ways  :— 

"  Put  a  few  red  cinders  into  a  kitchen  shovel,  set  this  upon  a  wooden 
stool,  and  then  sprinkle  flowers  of  sulphur  from  time  to  time  till  the 
room  IS  not  inconveniently  filled  with  smoke." 

The  spray  may  be  applied  by  a  vaporizer'  now  in  common  use,  fur- 
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nished  vvith  vulcamte  tubes  constructed  upon  Dr.  Dewar's  plan.  For 
a  chi  d  the  instrument  should  be  held  about  three  feet  from  the  mouth, 
and  the  fine  spray  should  be  inhaled  and  the  process  repeated  accordino- 
to  cn-cumstances.  In  an  acute  attack  of  diphtheria  with  no  time  ta 
lose,  It  may  be  repeated  hourly,  or  even  oftener. 

In  applying  the  spray  to  adults,  Dr.  Dewar  directs  the  operator  "  to 
hold  the  nozzle  of  the  instrument  about  six  inches  from  the  patient's 
mouth,  and  administer  three  or  four  whiffs  to  begin  with ;  then,  after  a 
corresponding  interval,  during  which  a  cough  or  two  is  given,  the  process 
IS  repeated,  about  twenty  squeezes,  in  all,  which  represents  the  injection 
of  from  forty  to  sixty  minims  of  acid.    The  acid  should  be  pure.'' 

For  the  relief  of  rheumatism  and  gout,  besides  the  fumigation.  Dr. 
Dewar  advises  that  the  bed-clothes  should  be  exposed  to  the  strong 
fumes,  and  then  spread  over  the  patient,  who  after  sweating  and  sleep- 
ing wakes  much  relieved. 

The  solution,  either  strong  or  diluted  in  various  proportions,  speedily 
removes  thrush.  Dr.  Lawson  speaks  highly  of  sulphurous  acid  as  a 
remedy  for  pyrosis  ;  indeed,  he  says  it  never  fails  to  be  of  service.  The 
sulphite  he  finds  useless. 

Sulphurous  acid  in  doses  of  five  to  ten  minims  often  prevents 
flatulence  produced  by  fermentation,  and  is  especially  useful  when 
the  gas  is  abundant.  It  is  more  efficient  than  sulphites  and  hypo- 
sulphites. 

Sulphites,  administered  by  the  mouth,  will,  it  is  said,  prevent  decom- 
position and  putrefaction  of  urine  in  the  bladder. 

Sulphites  and  hyposulphites  have  been  employed  to  destroy  sarcinae 
and  torulae  in  the  stomach. 

It  is  said  that  hyposulphite  of  soda,  in  fifteen  to  twenty  grain  doses 
every  two  hours,  will  cure  intermittent  fever. 


CHROMIC  ACID. 

Chromic  acid  was  first  used  as  an  escharotic  by  Mr.  John  Marshall,  of 
University  College,  who  employed  it  to  remove  warty  growths  from  the 
nose,  genital  organs,  and  elsewhere.  Immediately  after  touching  the 
parts  with  chromic  acid,  Mr.  Marshall  applies  lead  lotion,  "which 
restrains  the  subsequent  inflammation,  relieves  the  subsequent  soreness, 
and  does  not  in  any  way  neutralize  or  retard  the  rapid  effects  of  this 
apparently  useful  escharotic."  He  uses  a  solution  containing  a  hundred 
grains  of  crystallized  chromic  acid  to  an  ounce  of  water.    "  The  solu- 
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tion  is  best  applied  by  the  aid  of  a  pointed  glass  rod,  or,  when  a  large 
quantity  is  needed,  by  means  of  a  small  glass  tube,  drawn  to  a  point. 
Only  so  much  should  be  applied  as  will  saturate  the  diseased  growth,, 
avoiding  the  surrounding  healthy  mucous  membrane,  for,  though  the 
solution  is  not  sufficiently  powerful  as  an  escharotic  to  destroy  or  even 
vesicate  the  mucous  membrane,  it  may  give  rise  to  an  unnecessary 
amount  of  inflammation."  "  Any  superfluous  acid  may  be  removed  by 
a  piece  of  wet  lint.  The  first  effect  of  its  application  to  the  warts  is  to 
produce  a  slight  smarting  "pain.  If,  however,  any  ulcerated  surface  be 
touched,  the  pain  is  of  a  burning  character,  more  lasting,  but  not  so 
acute  and  intolerable  as  that  caused  by  nitrate  of  silver  or  by  nitric 
acid,  with  or  without  arsenious  acid.  Under  its  influence  the  morbid 
growths  rapidly  waste,  in  some  cases  being  thrown  off  altogether,  and 
in  others  undergoing  a  partial,  though  evident,  diminution  in 'size. 
The  best  immediate  dressing  is  dry  lint,  afterwards  the  part  may  be 
washed  with  lead  lotion,  and  dressed  with  lint  moistened  in  the  same." 
"  In  most  cases  one  application  suffices,  the  cure  being  completed  in 
from  four  to  eight  days.  In  severe  cases,  where  the  warts  are  large 
repeated  applications  are  necessary."  Mr.  Marshall  further  states  that 
"  chromic  acid  solution  neither  burns  nor  stains  linen  :  it  all  washes 
out." 

_  A  solution  of  this  acid  is  said  to  allay  itching,  but  the  kind  of  itching: 
IS  not  mentioned.  ° 


Group  embracing  CAUSTIC  POTASH,  SOLUTION  OF  POTASH 
CARBONATE  AND  BICARBONATE  OF  POTASH  ACF 
TATE   OF   POTASH,  CITRATE  OF  VOTAm^'l:J'',t 
soap!  BOrII' °^  ^^^^^^  SOAP,  SODA 

The  members  of  this  group  are  all  endowed  with  very  high  diffiision 
power,  the  ix>tash  m  a  greater  degree  than  the  soda-sall    A  Ur^  verv" 
^eely  soluble  in  water.     With  the  exception  of  the  acetates  and 

Owing  to  their  affinity  for  water,  and  their  solvent  aetion  on  the 
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nitrogenous  tissues,  several  of  these  substances,  by  abstracting  the 
constituent  water,  will  destroy  the  skin  or  other  structures  to  a  con- 
siderable depth.  The  caustic  alkalies  possess  a  greater  affinity  for 
•water,  and  therefore  a  more  solvent  and  destructive  action  on  the 
tissues  than  the  remaining  members  of  this  group.  The  carbonates 
and  solutions  of  the  caustic  alkalies  come  next ;  while  the  bicarbonates, 
acetates,  and  the  rest  of  this  group,  are  comparatively  feeble  agents. 

The  caustic  alkalies,  undiluted,  or  sometimes  mixed  with  caustic 
lime  to  lessen  their  activity,  are  often  employed  to  destroy  warty 
growths  or  the  hard  edges  of  some  unhealing  sores,  such  as  chancres, 
or  to  open  abscesses,  or  to  make  issues. 

It  must  be  borne  in  mind  that,  in  common  with  the  rest  of  this 
group,  the  caustic  alkalies,  possessing  a  very  high  diffusion-power,  will 
penetrate  the  tissues  and  destroy  them  widely  and  deeply  j  unless 
great  care  is  taken,  the  undue  diffusion  of  the  alkali  will  destroy  a  far 
larger  amount  of  structure  than  is  intended,  producing  a  large  slough, 
and  leaving,  of  course,  a  correspondingly  large  sore.  The  application 
of  the  alkali  should  always  be  checked  before  it  has  taken  full  effect, 
since  the  destructive  effect  will  continue  for  some  hours ;  other  pre- 
cautions should  likewise  be  observed,  or  the  caustic  alkali  dissolved  in 
the  fluids  of  the  tissues  will  run  over  a  large  surface,  subsequently 
destroying  it.  In  making  an  issue,  pieces  of  plaster,  with  a  hole  in 
them  of  the  required  size,  should  be  placed  one  over  the  other,  and 
the  caustic  applied  to  the  skin  exposed  through  the  hole,  while  the 
neighbouring  parts  are  effectually  protected.  As  soon  as  the  applica- 
tion is  finished,  it  is  desirable  to  wash  the  surface  with  vinegar  and 
water,  to  neutralize  any  remaining  alkali.  The  caustic,  very  slightly 
moistened,  should  be  rubbed  on  the  surface  till  it  assumes  a  dull  bluish 
look,  and  till  the  cuticle  is  softened  and  easily  rubs  off,  when  the 
application  of  a  poultice  will  help  the  separation  of  the  dead  parts, 
and  ease  the  pain. 

A  solution  of  a  member  of  this  group  sponged  over  the  peccant 
part  will  often  allay  the  troublesome  itching  accompanying  many  skin 
•diseases.  A  weak  solution  of  the  caustic  salt,  or  of  its  carbonate,  is 
best.  A  solution  of  carbonate  of  potash  or  soda,  containing  a  drachm 
of  the  salt  to  a  pint  of  water,  applied  with  a  small  piece  of  sponge,  is 
often  of  extreme  comfort  in  urticaria  or  lichen.  A  solution  of  the 
same  strength,  of  cyanide  of  potassium,  which  has_  also  a  strong 
alkaline  reaction,  is,  perhaps,  a  still  more  effective  application. 

The  itching  of  many  other  eruptions,  as  of  scabies,  eczema,  pruritus 
ani,  and  pruritus  vuIvee,  and  prurigo  from  lice,  yield  better  to  other 
applications,  which  are  indicated  elsewhere. 

The  carbonates  of  the  alkalies  are  employed  in  the  treatment  of 
itch,  either  as  soap,  or  in  the  form  of  ointment,  to  remove  the  super- 
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ficial  and  dead  cuticle,  and  so  to  break  up  the  burrows  of  the  itch 
insect. 

By  virtue  of  the  alkali  it  contains,  soap  facilitates  the  removal  of 
the  scales  of  psoriasis. 

In  the  treatment  of  eczema,  a  weak  solution  of  carbonate  of  potash 
or  of  soda  finds  much  favour.  I  have  no  doubt  of  its  usefulness  in 
the  early  and  middle  stages  of  the  disease,  when  the  red  and  raw 
surface  weeps  copiously;  but  when  the  weeping  has  ceased,  and 
especially  when  mere  desquamation  remains,  the  alkali  fails  to  be  of 
use,  and  other  applications  are  preferable.  Dr.  Hughes  Bennett 
recommends  a  solution  containing  half  a  drachm  of  carbonate  of  soda 
to  a  pint  of  water,  and  the  affected  surface  to  be  kept  constantly  moist 
by  a  thin  piece  of  lint,  soaked  in  the  solution  and  covered  with  oilskin, 
or  with  a  piece  of  lint  spread  with  simple  ointment.  A  weaker 
solution  acts  sometimes  still  better.  Like  the  oilskin,  the  ointment 
prevents  evaporation,  but  is  less  "  heating,"  and  is  more  comfortable  to 
the  patient.  This  treatment  is  an  instance  of  the  general  proposition 
{vide  section  on  the  topical  action  of  alkalies  and  acids  on  the  secre- 
tions) of  alkalies  as  local  applications,  checking  an  alkaline  secretion  ; 
for  the  fluid  which  oozes  so  abundantly  from  eczematous  surfaces  is 
strongly  alkaline,  and  an  alkaline  application  very  speedily  checks  the 
abundant  weeping. 

It  must  be  admitted,  however,  in  some  instances,  that  an  alkali 
appears  to  irritate  the  skin,  a  result  often  due  to  an  over-strong  solution. 
Durmg  this  treatment  attention  must  be  paid  to  the  state  of  the  diges- 
tive organs,  and  any  irritation  produced  by  teething  or  worms  should 
be  attended  to. 

It  is  sometimes  useful  to  wash  the  moist  and  weeping  eczematous 
surface  night  and  morning  with  soap  and  water,  which  in  many  cases 
checks  the  secretion,  and  allays  the  heat  and  irritation.  If  a  strong 
soap  is  too  irritating,  a  milder  one  must  be  used.  In  chronic  forms  of 
eczema,  Hebra  recommends  the  application  of  liquor  potassge,  or  of 
the  stronger  solution  of  caustic  potash.  He  advises  that  liquor  potassse 
should  be  brushed  once  a  day  over  the  surface,  and,  if  it  produces 
much  smartmg,  the  residue  must  be  washed  off  with  cold  water. 
When  the  skin  is  only  slightly  infiltrated  and  thickened,  he  employs  a 
solution  composed  of  two  grains  of  caustic  potash  to  an  ounce  of 
water;  but  when  the  infiltration  is  greater  he  uses  a  solution  containing 
from  five  to  thirty  grains  or  more  to  the  ounce.  These  stronger  appli- 
cations must  be  employed  only  once  a  day,  and  must  be  quickly  washed 
off  with  cold  water.  This  treatment  speedily  allays  itching,  but  is 
haWe  to  make  the  skin  brittle,  and  to  obviate  this  condition.  Dr. 
McCall  Anderson  applies  every  night  either  cod-liver  oil  or  glycerine 
Dr.  Anderson  frequently  employs  alkalies  in  conjunction  widi  tar  or 


172 


ALKALIES. 


Oil  Of  cade.  He  recommends  the  following  prescription Equal 
parts  of  soft  soap,  rectified  spirit,  and  oil  of  cade.  A  little  of  this  to 
be  firmly  rubbed  over  the  eruption  night  and  morning  and  washed  off 
before  each  re-apphcation."  Mr.  Startin  condemns  the  use  of  soap  in 
eczema,  or  m  any  skin  disease,  using  instead  a  wash  consisting  either 
oi  yolk  of  egg  and  water,  or  milk  and  water. 

Sponging  the  head  several  times  a  day  with  a  saturated  solution  of 
borax  and  water  is  an  effectual  application  in  pityriasis  of  the  scalp  •  it 
at  once  eases  the  itching,  loosens  the  scales,  and  cleans  the  head 
Pityriasis  often  gives  way  in  a  short  time  to  this  treatment;  although 
unfortunately,  after  a  variable  period  the  affection  generally  returns,' 
which  indeed  happens  when  the  disease  is  removed  by  other  treatment! 
Should  the  pityriasis  prove  rebellious,  glycerine  of  borax  often  proves 
more  useful,  as  it  keeps  the  scalp  continually  moist  with  the  weak 
alkaline  preparation.  This  plan  is  useful,  too,  in  eczema  of  the  ears 
and  scalp. 

Acne  punctata  generally  yields  to  hot  water  and  plenty  of  soap 
several  times  a  day,  a  treatment  which  keeps  open  the  orifices  of  the 
sebaceous  follicles  and  prevents  the  accumulation  of  the  abundant 
secretion.  If  this  treatment  roughens,  reddens,  and  irritates  the 
skin  it  should  be  well  rubbed  with  glycerine  of  starch  after  each  washing. 

Free  ablution  with  soap  and  water  is  very  effective  in  decomposing 
and  removing  the  acid  irritating  secretions  which  keep  up  the  intertrigo 
so  often  infesting  the  buttocks  of  children,  or  in  the  irritation  in  the 
folds  of  the  skin  of  stout  children  or  underneath  the  breasts  of  fat 
women.  After  carefully  drying  the  parts,  they  should  be  smeared  over 
with  some  greasy  application,  which  is  generally  preferable  to  dusting 
powders,  as  starch  powder  or  oxide  of  zinc.  Caustic  potash  or  soda 
is  sometimes  used  to  open  abscesses  with  the  intention  of  preventing 
scarring. 

Alkaline  baths  are  often  employed,  but  their  action  on  the  skin  and 
its  secretion  is  not  yet  satisfactorily  determined ;  Hke  acid  or  simple 
baths,  they  lessen  the  acidity  of  the  urine. 

Soap  with  excess  of  alkali  will  induce  pityriasis  of  the  face,  which 
will  often  disappear  at  once  on  substituting  oatmeal  or  a  milder  soap, 
as  "  Compres'sed  glycerine  soap  "  or  "  Solidified  glycerine." 

Mr.  Peppercorne  recommends  a  saturated  solution  of  carbonate 
of  soda  as  a  local  application  to  burns  and  scalds. 

A  weak  solution  of  bicarbonate  of  potash  or  soda,  a  drachm  of  the 
salt  to  a  pint  of  water,  is  a  useful  injection  to  check  leucorrhoea,  when 
this  discharge  depends  on  an  increased  secretion  of  the  glands  of  the 
OS  uteri.  Hiis  secretion  is  strongly  alkaline,  and  when  unduly  abun- 
dant, the  efficacy  of  alkaline  injections  in  such  cases  is  another  proof 
of  the  general  proposition  that  alkalies  check  alkaline  secretions. 
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When  the  leucorrhoeal  discharge  is  clear,  like  white  of  egg,  or  when 
it  is  lumpy,  but  not  yellow,  three  or  four  injections  will  generally  check 
it.  On  the  other  hand,  when  the  discharge  is  yellow  an  d  puriform, 
the  injection  may  fail ;  although,  in  many  cases,  when  this  yellow  dis- 
charge is  due  to  mere  abrasion  of  the  os  uteri,  the  injection,  continued 
for  one  or  two  weeks,  will  change  the  yellow  to  a  white  discharge,  and 
sometimes  causes  even  this  to  disappear.  If  the  leucorrhoea  is  pro- 
duced by  displacement  of  the  uterus,  or  ulceration  of  its  neck,  this  in- 
jection, like  many  others,  may  temporarily  check  the  discharge ;  but  it 
soon  returns,  and  in  such  cases  the  leucorrhoea  cannot  be  cured  till 
these  conditions  are  removed. 

The  success  of  this  injection  obviously  depends  on  its  reaching,  and 
coming  well  in  contact  with,  the  os  uteri,  the  offending  part ;  hence  it 
is  necessary  to  give  full  and  careful  directions  as  to  its  use.  The 
patient  should  be  directed  to  lie  on  her  back,  to  raise  the  buttocks  by 
placing  a  pillow  under  them,  and  then  to  introduce  the  syringe  as  far  as 
she  conveniently  can,  and  to  leave  the  injection  in  the  vagina  about  five 
minutes.  The  injection  should  be  used  cold,  when  it  can  be  borne, 
twice  or  three  times  in  the  day.  A  Kennedy's  syringe,  by  means  of 
which  any  quantity  of  lotion  may  be  forcibly  injected,  and  which,  by 
washing  away  the  discharges  and  douching  the  part  with  a  cold  or  warm 
medicated  application,  is  even  more  effectual. 

Mr.  Norton,  of  St.  Mary's  Hospital,  ingeniously  employs  a  solution 
of  liquor  potassae  (two  drachms  to  the  ounce  of  water)  in  the  treatment 
of  ingrowing  toe-nail.  "A  piece  of  cotton-wool  is  saturated  with  the 
solution,  and  pressed  gently  down  between  the  upper  surface  of  the 
nail  and  the  soft  tissues.  The  solution  permeates  the  substance  of  the 
nail,  and  softens  and  pulpetizes  the  superficial  cells.  The  wool  is  kept 
constantly  moist  with  the  lotion,  and  the  softened  tissues  are  mped  away 
each  morning.  The  nail  in  a  few  days  becomes  thin  and  flexible,  and,  if 
desired,  it  can  be  pared  away  without  pain.  The  lotion  should 'be  con- 
tmued  until  all  ulceration  has  disappeared." 

Borax  is  antiseptic,  and  prevents  fermentation  and  putrefaction  It 
coagulates  yeast,  and  destroys  its  power  to  decompose  sugar  '  into 
alcohol.  It  destroys  the  action  of  diastase  on  amygdalen,  and  so  pre- 
vents the  formation  of  essence  of  bitter  almonds  and  prussic  acid  and 
the  conversion  of  starch  into  glucose.  It  also  destroys  the  action  of 
myrosine,  and  prevents  the  formation  of  the  pungent  essence  of  mustard 
from  the  mustard  farina.  Bomcic  acid  possesses  the  same  properties  • 
they  thus  act  like  other  antiseptics,  as  quinia,  &c.  Boracic  acid  is 
not  now  largely  used,  either  as  an  ointment  or  lotion,  or  a  dressintr  for 
burns  and  wounds.  A  teaspoonful  of  boracic  acid  dissolved  in  a  pint 
of  boding  water,  and  used  tepid  or  cold,  is  very  useful  in  pruritus  pu 
dcndi  and  in  eczema  of  the  vulvje.  1  ^uutus  pu 
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Dr.  Simpson,  of  Highgate,  tells  me  that  he  finds  boracic  acid  dis- 
solved m  glycerine  very  useful  as  a  local  application  in  diphtheria.  In 
a  letter  to  me,  he  says :— «  During  the  last  epidemic  of  diphtheria,  I 
have  used  boracic  acid  dissolved  in  glycerine  (in  a  water-bath)  of  the 
strength  of  i  in  30,  applied  by  means  of  a  brush  to  the  throat,  every 
two  hours  day  and  night,  until  all  traces  of  membrane  had  disappeared. 
The  patches  took  on  a  white  colour,  with  no  offensive  odour  emanating, 
and  in  the  course  probably  of  forty-eight  hours,  and  often  much  earlier^ 
no  trace  of  membrane  was  visible.  Dr.  Cossar  Ewart  and  I  found  by 
experiment  that  bacteria  present  in  the  membrane  so  treated  could  not 
be  propagated.  Children  do  not  dislike  the  taste.  I  find  boracic  acid, 
of  strength  of  i  in  50,  of  service  also  in  stomatitis." 

Sir  J.  Simpson  recommended  borax  in  "the  pruriginous  eruption 
which  appears  on  the  mucous  membrane  of  the  vulva,  and  extends  up 
along  the  vagina  as  far  as  the  cervix  uteri.    It  may  also  extend,  and  is 
sometimes,  indeed,  originally  situated  on,  the  cutaneous  border  of  the 
vulva,  and  appears  on  the  outer  cutaneous  surface  of  the  labium, 
spreading  backwards  along  the  perinseum  to  the  circle  of  the  anus. 
Accordingly  it  is  a  flitting  and  transient  affliction,  recurring  with  men- 
struation, pregnancy,  or  delivery.    It  may  be  more  fixed,  and  last 
weeks,  or  months,  or  years,  producing  constant  irritation  and  distress, 
frequently  interfering  with  rest  and  sleep,  and  rendering  the  victims 
miserable  and  almost  deranged  when  the  disease  has  become  somewhat 
chronic,  and  necessitates  the  patient  to  attempt  to  alleviate  it  by  constant 
and  sometimes  rough  friction.    The  mucous  membrane  becomes  at  the 
most  irritable  parts  white,  and  thickened  with  red  fissures."    This  dis- 
tressing complaint,  says  Sir  J.  Simpson,  "may  be  generally  cured  by  the 
assiduous  and  persevering  application  of  a  solution  of  biborate  of  soda 
(five  or  ten  grains  to  the  ounce  of  water)."    A  hot  solution  much 
enhances  the  efficacy  of  borax.    Water  alone,  as  hot  as  can  be  fairly 
borne,  will  often  allay  this  itching ;  but  hot  water  with  borax  is  far  more 
efficacious.    If  this  treatment  fail,  infusion  of  tobacco  may  be  tried ; 
or  an  ointment  of  iodide  of  lead  (51  to  5  i  )>      of  bismuth  and 
morphia.    Chloroform  vapour,  liniment,  or  ointment,  is  often  found  use- 
ful; a  drachm  of  chloroform  may  be  added  to  an  ounce  of  some 
sedative  liniment  or  ointment.    A  strong  lead  lotion  or  a  solution  of 
nitrate  of  silver  often  does  good.    Dr.  Simpson  says,  "  There  is  a  great 
advantage  in  alternating  these  local  applications ;  for  most  of  them 
begin  to  lose  their  effects  when  persevered  in  above  a  few  days.    In  the 
most  obstinate  and  severe  cases  strong  astringents  are  sometimes  of  the 
greatest  use,  as  a  strong  solution  of  alum  or  tannin." 

Dr.  Garrod  employs  strong  solutions  of  lithia  salts  to  remove  gouty 
enlargements.  Gout-stones  are  composed  of  urates.  Urate  of  lithia 
being  the  most  soluble  of  uric  acid  salts,  a  strong  solution  of  a  lithia 
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salt  is  applied  with  the  intention  of  converting  the  urates  in  the  tissues 
into  urate  of  lithia,  and  so  to  soak  the  urates  out  through  the  skin. 
The  swelling  must  be  constantly  enveloped  in  lint  or  rag  kept  moist 
with  the  Hthia  solution.  In  Dr.  Garrod's  practice,  this  treatment  has 
proved  very  successful.  He  thinks  that  lithia  salt  formed  with  the 
uric  acid  passes  into  the  blood,  and  that  in  this  way  gout-stones  are 
reduced.  He  employs  carbonate  of  lithia,  five  grains  to  the  ounce, 
with  which  he  has  removed  considerable  enlargements,  and  restored 
suppleness  and  even  free  movement  to  stiff  and  useless  joints.  I  also 
have  employed  this  treatment  with  considerable  success.  It  is 
especially  useful  when  the  skin  is  broken  over  the  gouty  enlargement. 
It  is  well  known  that  a  sore  of  this  kind  is  extremely  difficult  to  heal. 
The  urates  being  intimately  mixed  with  the  connective  tissue,  and 
oozing  very  slowly  through  the  wound,  are  dissolved  and  washed  away 
by  the  lithia  solution,  thus  enabling  the  sore  to  heal.  The  citrate  of 
lithia  is  to  be  preferred ;  but  a  strong  solution  of  citrate  of  potash  is 
nearly,  if  not  quite,  as  useful.  It  probably  converts  the  biurates  into 
neutral  urates,  and  in  this  more  soluble  form  the  urates  are  carried  off 
through  the  skin.  Equal  parts  of  citrate  of  potash  and  water  may  be 
used.  Neither  the  solution  of  citrate  of  lithia,  nor  that  of  citrate  of 
potash,  irritates  the  skin.  As  might  be  expected,  this  treatment  takes 
many  weeks,  or  even  months,  to  effect  considerable  reduction  of  large 
deposits. 

Borax  and  honey,  or  the  glycerine  of  borax,  is  often  used  in  aphthae. 
In  aphthae  the  mucous  membrane  is  usually  covered  with  small  round 
sharply  cut  superficial  ulcers,  covered  with  a  pultaceous  exudation. 
Aphthse  naturally  runs  a  short  course,  and  when  left  untreated  gets 
well  in  most  cases  in  a  week  or  ten  days.  The  same  preparations  are 
useful  in  removing  the  curdy  exudation  of  thrush. 

Dr.  Corson  finds,  that  a  piece  of  borax  the  size  of  a  pea,  dis- 
solved in  the  mouth,  acts  magically  in  restoring  the  voice,  in  cases  of 
sudden  hoarseness  brought  on  by  a  cold,  and  frequently,  for  an  hour  or 
so,  it  renders  the  voice  "  silvery  and  clear." 

^  Borax  is  useful  in  the  hoarseness  common  among  clergymen  and 
singers. 

The  action  of  the  members  of  this  group  on  the  stomach  was 
somewhat  anticipated  when  it  was  shown  that  alkalies  increase  the 
secretions  of  the  gastric  juice,  and  may  thus  prove  useful  to  promote 
digestion.  It  is  obvious,  however,  that  method  must  be  observed,  or 
the  contrary  effect  to  that  intended  will  ensue  ;  for,  if  given  soon  after 
a  meal,  the  alkalies  will  neutralize  the  acid  of  the  gastric  juice,  and 
effectually  retard  and  impede  digestion.  Alkalies  intended  to  increase 
the  quantity  of  gastric  juice,  and  to  promote  digestion,  must  be  taken 
a  short  time  before  a  meal.    The  alkaline  saliva  swallowed  at  the 
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a  omc  dyspepsia  and  in  other  forms  associated  with  d  fidemsec  etion 

ipL^d!"^  is  the  r  reS; 

When  on  the  other  hand,  a  patient  complains  of  heartburn  and 
.he  ex       ,  ;He 

that  this  treatment  is  merely  palliative.  No  doubt  a  course  of  Ilkal  ne 
reatment  appears  sometimes  to  remove  acidity;  but  the  good  attlu  d 
to  a  kahes  may  with  great  probability  be  ascribed  to  the  tonic^^  h 
which  they  are  generally  combined.  The  bicarbonates  are  prefe'ed 
to  the  more  caustic  salts  on  account  of  their  milder  action,  while 
the  acetates  and  citrates  are  neutral,  becoming  alkaline  oily  by 
decomposition  in  the  intestines  or  blood.  The  bicarbonates  being 
milder  can  be  continued  longer  than  the  more  caustic  preparations ;  but 
they  have  the  disadvantage  of  giving  off  much  carbonic  acid  gas  which 
may  cause  trouble  from  distention  of  the  stomach.  To  prevent  this 
magnesia,  which  is  an  alkaH,  and  acts  like  the  members  of  this  group' 
may  be  substituted  if  the  bowels  are  confined,  or  lime-water  if  they  are 
relaxed. 

Alkalies  are  apparently  sedative  to  the  stomach,  at  least  they  often 
relieve  the  pain  of  this  organ.  Liquor  potassse  is  generally  employed 
in  such  cases. 

In  cases  of  poisoning  by  any  of  the  acids,  alkalies  the  least  irritating 
to  the  stomach  are  employed  to  neutralize  and  to  prevent  the  further 
action  of  the  acid  on  the  tissues. 

In  poisoning  by  metallic  salts  and  alkaloids,  the  same  salts,  namely, 
the  bicarbonates  of  the  alkalies,  may  be  used,  to  precipitate  the  insoluble 
oxide  of  the  metal  or  of  the  alkaloid.  Magnesia,  as  it  acts  as  a  slight 
purgative,  and  so  helps  to  expel  the  poison  from  the  intestinal  canal,  is 
generally  preferred. 

By  virtue  of  their  diffusion-power,  the  substances  contained  in  this 
group  pass  so  readily  into  the  blood,  that  but  a  small  portion  of  them 
reaches  far  into  the  small  intestines.  Little  is  known  of  their  action 
on  the  small  intestines,  and  on  the  organs  which  pour  their  secretion 
into  them  ;  yet  it  seems  probable  that  those  secretions  having  an  alkaline 
reaction  may  be  affected  in  a  double  and  opposite  way,  according  to 
the  period  of  administering  these  drugs.  The  secretion  from  the  intes- 
tinal glands  is  alkaline  ;  hence,  if  the  general  proposition  elsewhere  for- 
mulated be  valid,  acids  applied  to  the  orifices  of  the  ducts  sliould 
augment  their  secretion,  while  alkalies  should  have  the  contrary  effect. 
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But  we  have  seen  that  alkaUes,  given  before  meals,  increase  the  secre- 
tion of  the  acid  gastric  juice,  and  thus  augment  the  acidity  of  the 
intestinal  canal ;  they  should  likewise  increase  the  biliary  and  pancreatic 
secretion.  On  the  other  hand,  if  given  after  a  meal,  alkaUes  neutralize 
the  acid  in  the  stomach,  and  should  lessen  the  secretion  from  the  liver 
and  pancreas.  On  these  points,  however,  nothing  is  known  with 
certainty,  the  foregoing  statements  being  merely  conjectural. 

Rutherford,  from  his  experiments,  concludes  that  bicarbonate  of  soda 
injected  into  the  duodenum  of  fasting  dogs  "  has  scarcely  any  effect 
on  the  secretion  of  bile." 

The  milder  alkalies,  as  bicarbonates  of  potash,  soda,  or  magnesia, 
may  be  used  with  great  benefit  in  diarrhoea,  caused  by  excess  of  acid 
in  the  intestines.  By  neutralizing  the  excess  of  acid,  these  substances 
arrest  the  diarrhoea. 

Soap  is  often  added  to  anal  injections,  to  suspend  castor-oil  or  tur- 
pentine. Soap  itself,  moreover,  may  be  used  as  a  mild  and  safe  purga- 
tive. A  piece  the  size  of  the  thumb,  covered  with  castor-oil  or  merely 
wetted  with  water,  and  thrust  up  the  rectum  as  high  as  the  finger 
will  cany  it,  in  a  short  time  will  produce  an  easy,  copious,  and  natural 
evacuation.    This  plan  is  especially  available  for  infants  and  children. 

On  entering  the  blood,  alkalies  undergo  various  changes,  according 
to  their  composition.  The  acetate  or  citrate,  w^hich  has  not  already 
undergone  a  like  change  in  the  intestines,  becomes  converted  into  the 
carbonate,  the  form  probably  ultimately  assumed  by  the  oxide  of  the 
alkalies. 

l"he  alkalinity  of  the  blood  must  therefore  be  increased  by  these, 
alkalies,  not  probably  to  any  great  extent,  as  from  their  high  diffusion- 
power  they  are  rapidly  eliminated  by  the  kidneys.  There  has  been 
much  speculation  concerning  this  increase  in  the  alkalinity  of  the  blood.. 
The  alkalies  are  known  to  promote  oxidation,  whence  it  has  been  con- 
jectured that  its  oxidation,  and  that  of  the  tissues,  may  be  increased  by 
mcreasing  the  alkalinity  of  the  blood.  It  has  been  suggested  that 
alkalies  might  be  profitably  employed  in  diabetes  to  promote  the  oxida- 
tion of  the  sugar.  Alkahes  have  been  advocated  also  for  excess  of  uric 
acid  in  the  urine,  with  the  expectation  of  oxidizing  this  product  of  the 
nitrogenous  tissues  and  so  converting  it  into  urea  or  some  other  sub- 
stance. Alkalies  are  sometimes  given  to  fat  people  to  increase  oxida- 
tion, in  order  to  consume  the  superfluous  fat,  and  so  to  control  un- 
seemly obesity.  The  solutions  of  the  bicarbonates,  and  especially  of  the 
oxides,  are  occasionally,  and  I  should  think  unsuccessfully,  used  for  this 
purpose. 

The  action  of  alkalies  in  diabetes  appears  to  be  nil,  or  rather,  it  should 
be  said,  they  m  no  degree  lessen  the  amount  of  sugar  separated  by  the 
kidneys,  although,  if  long  persisted  in,  some  derangement  of  the  stomach 
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;r  i^s  :c;^r ^^^^^^^^  -      ^em,  .k., 

useful  to  give  alkalies  so  as  to  r.rlX:lJ^-^X^:^  :Z 
alkahne  so  as  to  convert  the  excessive  quantity  of  uric  acid  into  a 

Micturition  in  young  xriale  children  not  unfrequently  causes  severe 
pain  traced  to  the  existence  of  uric  acid  or  biurates  in  the  form  o' 
spicular  crystals,  which  in  their  passage  irritate  the  u::thra     By  aTa 
lu^izmg  the  urine,  these  crystals  are  dissolved  and  rendered  innocuous 
The  ci  rates  havmg  very  httle  action  on  the  mucous  membrane  of  the 
stomach  are  the  salts  best  adapted  to  deacidize  or  to  dealkahze  the 

As  to  the  power  of  alkalies  to  increase  the  oxidation  of  fats,  it  is 
clear  that  he  long-continued  administration  of  the  more  alkaline  prepa- 
rations will  Hiduce  much  wasting  of  the  body,  and  admits  of  no  doubt, 
bu  this  IS  effected  by  the  disordering  action  on  the  mucous  membrane 
01  the  stomach. 

To  diminish  fatness  in  a  way  so  likely  to  damage  health,  and  even  to 
endanger  life,  is  surely  a  mistake.  Some  writers  of  authority  insist  that 
obesity  may  be  thus  reduced  without  any  ill  effects  on  the  mucous  coat 
of  the  stomach;  Dr.  Neligan  states  that  he  has  often  removed  an  un- 
comfortable excess  of  fat  by  the  use  of  liquor  potassse,  without  in  any 
way  injuring  the  patient's  general  health.  Though  occasionally  success- 
ful, this  treatment  generally  fails  signally. 

After  the  passage  of  alkalies  into  the  blood,  and  their  conversion 
into  carbonate,  the  action  of  these  substances  on  that  fluid  is  at  present 
but  little  known.    Dr.  Garrod  is  of  opinion  that  scurvy  is  due  to  defi- 
ciency of  potash  salts  with  the  food,  a  surmise  supported  by  many  facts 
but  not  yet  confirmed  by  exact  observation.  ' 

The  bicarbonate  or  citrate  of  potash  is  often  employed  in  rheumatism. 
This  disease  is  supposed  to  be  produced  by  an  excessive  formation  of 
lactic  acid,  which,  having  an  affinity  for  certain  tissues  of  the  body, 
excites  in  them  the  rheumatic  inflammation.  Alkalies  are  given  to 
neutralize  this  acid,  and  to  protect  the  tissues  from  its  action.  But  so 
little  is  known  about  the  nature  of  rheumatism,  that  it  is  impossible  to 
approach  the  question  of  its  treatment  on  the  theoretical  side.  As 
careful  and  exact  observations  of  this  treatment  are  non-existent  we 
can  only  be  influenced  by  individual  impression.  This  much,  however, 
must  be  conceded,  tliat  in  many  cases  rheumatic  pain  is  much  relieved 
as  soon  as  the  patient  is  well  under  the  action  of  an  alkali  and  the  urine 
has  ceased  to  be  acid. 
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Many  eminent  authorities  are  firmly  convinced  that  the  alkahne  treat- 
ment renders  rheumatic  fever  both  milder  and  shorter,  and  diminishes 
the  danger  of  heart  complications.  I  have  made  many  careful  obser- 
vations on  this  question,  and  am  led  to  believe  that,  due  attention  being 
paid  to  the  age  of  the  patient,  and  to  the  nature  of  the  rheumatism,  it 
will  be  found  that  these  salts  are  unavailing  either  to  lessen  the  intensity 
or  the  duration  of  the  fever. 

In  the  fifty-second  volume  of  the  Medico- Chirurgical  Transaclions, 
Drs.  Gull  and  Sutton  published  a  paper  on  the  value  of  remedies  in 
rheumatic  fever.  The  cases  quoted,  although  not  numerous  enough  to 
settle  this  much-vexed  question,  lead  them  to  the  conclusion  that  alka- 
lies, lemon-juice,  or  blistering,  do  not  shorten  the  course  of  rheumatic 
fever,  but  it  is  not  denied  that  these  remedies  may  allay  pain.  They 
further  conclude  that  neither  alkalies,  lemon-juice,  nitrate  of  potash,  nor 
blisters,  prevent  the  occurrence  of  heart  disease  in  rheumatic  fever. 
In  dealing  with  statistics,  relating  to  the  treatment  of  rheumatism,  it  is 
necessary  to  be  specially  cautious  \  the  present  tendency,  warranted  by 
observation,  leads  to  the  conviction  that  hereafter  rheumatism  will  be 
discriminated  into  many  varieties.  Already  we  have  distinctive  rheu- 
matic fevers,  due  not  only  to  weather  influence,  but  to  syphilis,  lead, 
&c.,  and  it  is  often  difficult,  and  at  first  even  impossible,  to  distinguish 
gonorrhoeal  rheumatism  and  acute  febrile  rheumatoid  arthritis  from 
rheumatic  fever.  In  rheumatism  there  is  a  large  unworked  field  of 
inquiry. 

The  influence  of  age  too  in  acute  rheumatism  must  be  taken  into 
account.  Thus  in  children  the  attack  is  sharp  and  short,  declining  even 
when  untreated  in  from  five  to  ten  days ;  and,  whilst  the  danger  to  the 
heart  is  much  greater  than  with  adults,  the  joint  affection  is  so  slight 
that  in  an  acute  attack,  with  a  temperature  varying  between  103  and 
104,  the  child  may  not  even  complain  of  joint  pain,  or  complain  so 
slightly  that  the  nature  of  the  case  may  easily  be  overlooked. 

Fever  in  a  child,  with  even  the  slightest  pains  in  the  joints,  leads  us 
to  investigate  carefully  if  we  have  not  to  deal  with  an  attack  of  acute 
rheumatism.  On  the  other  hand,  in  middle-aged  and  old  people  slight 
fever  is  generally  accompanied  by  severe  pain  in  many  joints,  whilst  the 
danger  to  the  heart  is  almost  nil,  and  the  attack  is  often  chronic. 
Again,  the  fatality  of  rheumatism  is  much  influenced  by  age.  Rheumatic 
hyperpyrexia,  the  most  common  cause  of  death  in  acute  rheumatism, 
rarely  occurs  in  children  or  in  middle-aged  people.  Children  rarely  die 
of  acute  rheumatism— indeed,  I  have  never  seen  a  child  die  of  this 
disease.  The  foregoing  observations  make  it  obvious  that,  in  testing 
the  efficacy  of  remedies,  we  must  take  care  not  only  to  discriminate  one 
kind  of  rheumatism  from  another,  but  to  compare  cases  occurring  in 
persons  of  much  the  same  age. 
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believe        'T'  rheumatism  is  well  recognized.  I 

believe  this  re  apse  is  in  many  cases  explicable  and  avoidable  Thus 

iiTiXl  ^"^^^"^^^^^  nearly  Bo^d 

rising  only  to  99-5,  to  loo,  or  a  little  over,  there  may  be  no  pain 

especially  m  the  case  of  a  child,  and  the  patient  feels  lo  well  that  he 
IS  often  allowed  to  get  up  and  walk  about,  at  the  great  risk  of  bringing 
back  the  fever  and  jomt-pain.  In  the  ward  I  have  frequently  verffied 
the  fact,  that  relapses  are  often  brought  about  in  this  way,  and  I  am 
sure  It  IS  much  safer  to  take  care  that  the  temperature  should  become 
normal  and  remain  so  for  several  days  before  the  patient  is  allowed  to 
get  up.  These  cases  will  illustrate  the  importance  of  the  thermometer 
as  so  slight  a  degree  of  fever  is  quite  indetectable  by  the  hand  But 
the  temperature  must  be  taken  several  times  a  day,  as  the  preternatural 
rise  may  last  only  a  few  hours  daily.  Movement  of  the  joints  in  rheu- 
matic fever  inflames  them  and  heightens  the  fever;  if  a  joint,  free  from 
inflammation  and  pain,  is  worked  by  the  hand  for  a  short  time,  it  often 
becomes  in  a  few  hours  acutely  painful  and  red.  Again,  it  is  welL 
known  that  the  journey  to  the  hospital  often  excites  inflammation  in 
patients'  joints  and  heightens  the  fever,  so  that  simple  rest  during  the 
few  first  days  in  the  ward  almost  always  causes  a  diminution  of  pain, 
and  fever. 

Potash  salts  exist  abundantly  in  the  milk,  whence  it  has  been  sug- 
gested, that  the  administration  of  these  salts  may  promote  this 
secretion. 

The  sustained  administration  of  the  alkalies  and  their  carbonates 
renders  the  blood,  it  is  said,  poorer  in  solids  and  in  red  corpuscles,  and 
impairs  the  nutrition  of  the  body.  These  results  are  probably  due 
to  disordered  digestion,  produced  by  the  long-continued  use  of  alkalies, 
and  are  not  dependent  on  an  excess  of  alkalinity  of  the  blood ;  such 
excess  must  always  be  slight,  on  account  of  the  rapid  elimination  of 
these  salts  by  the  kidneys.  It  has  been  shown  by  Di»  Roberts,  of 
Manchester,  that  the  citrate  of  potash  may  be  taken  for  an  almost 
indefinite  time,  without  deranging  the  general  health,  yet  this  drug 
increases  the  alkalinity  of  the  blood,  while,  owing  to  its  neutral  re- 
action, it  is  harmless  to  the  stomach. 

Liquor  potassee  bears  the  reputation  of  promoting  the  absorption 
of  inflammatory  formations,  and  is  occasionally  employed  in  pleurisy ; 
but  its  good  effects  are  not  evident,  and  the  disorder  it  produces  in 
the  stomach  renders  its  use  unadvisable  for  any  length  of  time. 

Carbonate  of  potash,  in  one  or  two  grain  doses,  given  three  or  four 
times  daily,  with  a  little  syrup  to  cover  the  taste,  is  much  used  in 
Philadelphia  for  whooping-cough. 

What  influence  have  the  alkalies  on  tissue  change  ?  Dr.  Parkes  has 
investigated  the  action  of  liquor  potassre,  and  he  thinks  that  it  prob- 
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ably  increases  the  disintegration  of  the  nitrogenous  substance  of  the 
body.  He  beUeves  that  his  experiments  justify  him  in  concluding 
that  it  disintegrates  also  the  sulphur-holding  tissues ;  for  liquor  potassaj 
increases  both  the  urea  and  the  sulphuric  acid  of  the  urine.  The 
strong  reaction  of  liquor  potassse  unfits  it  to  be  given  in  doses  suflS- 
ciently  large  to  affect  in  any  great  degi-ee  the  reaction  of  the  urine,  so 
that  when  it  is  required  to  alkalinize  this  fluid  the  bicarbonates  or 
citrates  must  be  employed. 

What  action  have  alkalies  on  the  constituents  of  the  urine  ?  They 
are  all  reputed  to  be  diuretic,  but,  as  no  exact  observations  have  been 
made  with  these  salts,  this  statement  must  be  regarded  as  only  a  prob- 
able assumption. 

Before  referring  to  the  presumed  diuretic  properties  of  these  sub- 
stances, it  will  be  well  to  digress  for  a  short  space  to  speak  in  general 
terms  of  diuretics. 

By  diuretics,  we  understand  medicines  which  act  as  eliminators  of 
the  urine ;  and  we  must  distinguish  diuretics  from  those  medicines 
which,  by  promoting  tissue  change,  cause  an  increase  in  any  of  the 
constituents  of  the  urine.  Diuretics  merely  separate  from  the  system 
already-existing  products. 

As  the  urine  is  a  complex  fluid  containing,  besides  water,  many 
salts  and  other  ingredients,  we  may  have  medicines  which  will  elimi- 
nate one  or  more  of  these  substances,  leaving  the  rest  unaffected.  We 
may  therefore  have  diuretics  of  water,  or  of  urea,  or  of  uric  acid,  &c. 
The  retention  in  the  blood  of  materials,  which  should  be  eliminated 
by  the  kidneys,  may  be  due  to  a  variety  of  conditions.  The  phy- 
sical state  of  the  kidneys  may  be  altered,  and  these  organs  disabled 
by^  disease  of  distant  organs,  as  of  the  heart.  Or,  through  insufficient 
oxidation  and  combustion  of  the  effete  products  of  disintegration, 
refuse  materials  may  remain,  in  a  form  unexcretable  by  the  kidneys ; 
and,  lastly,  the  retention  of  the  urinary  ingredients  in  the  blood  may 
be  dependent  on  organic  disease  of  the  kidneys  themselves. 

Thus,  m  one  mstance  a  medicine  acting  on  some  organ  at  a  distance 
from  the  kidneys,  as  the  heart  or  lungs,  will  be  a  diuretic  ;  while  in 
another,  those  means  which  promote  oxidation  in  the  blood  will  prove 
dmretic  ;  and,  lastly,  diuretics  may  act  immediately  on  the  kidneys  by 
removmg  or  altering  those  physical  conditions  which  hinder  the  action 
of  these  organs. 

How  far  do  the  members  of  this  group  act  as  diuretics  ?  and  in  which 
of  the  foregomg  ways?  We  cannot  give  very  satisfactory  answers  to 
these  questions. 

First  as  to  their  diuretic  action. 

It  is  generally  held  that  afl  these  substances  are  diuretic,  and,  under 
certam  circumstances,  they  may  possibly  become  so.    Acetate  of  potash 
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and  acetate  of  soda  enjoy  the  highest  repute  in  this  respect,  though 
some  careful  observations  have  been  made  with  these  substances  on 
persons  in  health,  which  have  led  to  unexpected  results.  It  was  found 
by  Bocker  (quoted  by  Parkes),  "  that  so  far  from  acting  as  a  diuretic  in 
health,  the  acetate  of  potash  diminished  the  water,  the  urea,  the  ex- 
tractives, and,  in  a  remarkable  manner,  the  earthy  salts."  Some  valuable 
observations  concerning  the  action  of  citrate  of  potash  and  acetate  of 
potash,  as  diuretics  in  health,  have  been  made  by  Dr.  Nunneley  on 
himself.  He  took  daily,  for  twelve  days,  three  to  five  drachms  of  citrate 
of  potash.  On  an  average,  the  daily  excretion  of  water  was  increased 
by  two  ounces  and  a  half,  but  the  urea  was  lessened  by  eighty-four 
grains,  and  the  solids  by  sixty  grains.  The  acetate  of  potash,  in  daily 
doses  of  from  two  and  a  half  to  three  and  a  half  drachms,  exerted  a 
similar  influence  in  a  somewhat  less  degree. 

But  should  we  expect  medicines  to  act  as  diuretics  or  eliminators  in 
healthy  persons  ?  In  their  blood  there  should  be  but  little  urea  or  uric 
acid  to  be  eliminated,  and  we  must  be  careful  how  far  we  allow  physio- 
logical experiments  on  healthy  subjects  to  guide  us  as  to  the  action  of 
diuretics  in  disease.  That  such  caution  is  highly  necessary  is  sho^vn  by 
the  experiments  of  Ranke,  who,  after  giving  acetate  of  potash,  noticed 
a  very  considerable  increase  in  the  quantity  of  urine  voided  soon  after, 
showing  that  this  salt  will  sometimes  act  as  a  diuretic  of  water. 

So  far  as  to  their  diuretic  projDerties ;  and  we  will  endeavour  now  to 
answer  the  second  part  of  the  foregoing  question — In  what  way  do 
they  act  as  diuretics  ? 

It  is  not  supposed  that  any  members  of  this  group  act  on  organs 
remote  from  the  kidneys.  They  may  possibly  promote  oxidation  in  the 
blood,  and  so  reduce  effete  products  to  urea,  in  which  form  they  are 
separated  by  the  kidne}'s. 

Some  of  the  alkalies  are  considered  to  be  febrifuge,  as  the  citrates 
and  acetates.  If  so,  they  would  act  as  eliminators  of  water,  as  on  the 
decline  of  fever  an  increase  takes  place  of  the  urinary  water,  previously 
held  back  in  the  system  during  the  febrile  state,  and  often  accompanied 
by  a  simultaneous  increase  in  the  solids  of  the  urine.  If,  therefore, 
these  substances  will  check  fever,  this  increase  of  water  and  solids 
must,  in  some  measure,  be  due  to  their  action. ' 

These  alkalies  are  generally  reputed  to  act  as  diuretics  when  the  kid- 
neys are  diseased,  the  citrates  and  acetates  being  given  in  acute  and 
chronic  Bright's  disease.  By  making  the  urine  alkaline,  some  consider 
it  is  enabled  to  dissolve  the  organic,  but  diseased,  matters  which  block 
up  the  uriniferous  tubes  in  Bright's  disease,  and  hinder  the  secretion  of 
the  kidneys. 

It  has  already  been  mentioned  that  tlie  members  of  this  group 
render  the  urine  less  acid,  or  even  alkaline ;  but,  strange  to  say,  the 
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amount  of  acid  excreted  with  the  urine  is  actually  increased,  but,  being 
neutralized  by  the  alkalies,  it  gives  no  acid  reaction. 

The  c  trates  and  bicarbonates  are  constantly  employed  to  render 
the  ^rine  rSne  when  the  urinary  organs  are  irritated  o  ^  ^ 
in  cystitis  and  gonorrhoea.  If  in  cystitis,  the  urine,  ^^f"/^  P^^^^^ 
is  already  alkaline  from  decomposition  of  the  -^^^^ .^"^  ^ 
intermitted;  for  they  would,  of  course,  increase  the  f  ^^-^^y  °  *e 
urine,  and,  Is  alkahne  decomposes  much  more  readily  than  acid  urine 
they  would  still  further  promote  the  decomposition  of  urea,  and  the 
formation  of  carbonate  of  ammonia. 

When  excess  of  uric  acid  occurs  in  the  urine,  it  should  be  kept  for  a 
time  alkahne  ;  and,  by  many  careful  and  ingenious  experiments,  Dr.  W. 
Roberts,  of  Manchester,  has  shown  that  uric  acid  calcuh  may  probably 
be  dissolved  in  the  bladder,  if  the  urine  is  maintained  alkahne  for  some 
weeks  This  treatment  is  probably  useful  in  renal  calculus,  which  is 
generally  composed  of  uric  acid  only.  It  is  reasonable  to  expect  that 
the  alkaline  urine  would  in  time  reduce  the  calculus  sufficiently  to  pass 
down  the  ureter.  We  certainly  meet  with  patients  complaining  ot 
much  pain  in  the  back,  passing  bloody  urine  containing  a  large  quan- 
tity of  uric  acid  crystals  and  a  little  pus,  who  are  curable  with  large 
doses  of  citrate  of  potash. 

We  may  here  introduce  a  summary  of  some  interesting  experiments 
made  by  Dr.  Paul  Guttman,  which  confirm  many  of  the  conclusions  of 
Claude  Bernard  and  others  on  the  action  of  potash  and  soda  salts. 
The  results  are  singular,  and  scarcely  in  accordance  with  medical  ex- 
perience of  the  action  of  these  substances  on  the  human  body. 

Potash  Salts  are  all  far  more  poisonous  than  soda  salts. 

Potash  salts  are  all  equally  poisonous  and  equally  fatal  in  the  same  space  of  time, 
if  administered  in  the  same  way. 

Chloride  of  potassium,  carbonate  of  potash,  and  nitrate  of  potash,  in  identical 
doses,  are  equally  powerful  to  destroy  life,  and  in  the  same  period  of  time,  even  when 
either  salt,  previous  to  injection,  is  mixed  with  a  solution  of  albumen. 

The  acid  of  the  salt  plays  no  part  in  the  fatal  result. 

In  poisonous  doses  great  muscular  weakness  sets  in,  first  appearing  in  the  hinder 
extremities ;  while  in  warm-blooded  animals  dyspnoea  and  convulsions  take  place. 
Large  doses  lessen  the  frequency  and  force  of  the  heart's  beats,  and  sometimes  make 
them  irregular.  This  holds  good  with  all  potash  salts.  Large  doses  at  once  arrest 
the  action  of  the  heart,  which  always  ceases  to  act  in  the  diastole. 

Traube  asserts  that  the  action  on  the  heart  is  effected  through  the  vagi  nerves. 
Guttmann  considers  this  view  erroneous,  as,  after  the  vagi  were  both  divided  and 
the  medulla  removed,  the  potash  salts  still  affected  the  heart  as  before,  and  even 
when  the  vagi  was  paralyzed  by  woorali,  the  potash  salts  still  acted  as  usual 
on  this  organ.  Whether  their  effect  on  the  heart  is  owing  to  their  action  on  the 
heart's  substance,  or  on  its  ganglia,  Guttmann  cannot  say.  He  states  that  these 
salts  lower  the  temperature  of  the  body ;  but  certainly  to  a  very  insignificant 
extent. 

These  salts  act  but  slightly  on  the  muscles,  and  not  at  all  on  the  peripheral  nerves, 
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unless  applied  directly  to  them  in  a  strong  form.  The  loss  of  sensibility  and  motion 
IS  due  to  their  paralyzing  action  on  the  spinal  cord,  an  action  first  evidenced  and  most 
expressed  on  the  hind  part  of  the  cord. 

Soda  Salts,  in  twice  or  three  times  the  quantity  which  proves  fatal  in  the  case  of 
the  potash  salt,  produces  no  effect  on  the  system,  except  a  passing  weakness 
_   Even  in  larger  doses,  soda  salts  exert  no  action  on  the  heart,  cause  no  diminution 
in  the  temperature,  and  produce  no  apparent  effect  on  the  cord,  brain,  nerves  or 
muscles. 

The  heart  of  a  frog  suspended  in  a  solution  of  potash  quickly  ceases  to  contract, 
whilst  It  takes  a  much  longer  time  to  produce  a  like  effect  in  a  solution  of  soda  of 
similar  strength. 

Many  soda  salts  produce  an  opacity  of  the  lens  in  frogs,  but  this  does  not  occur 
with  sulphate  of  soda.  Guttmann  shows  that  the  opacity  is  not  due  to  mere 
abstraction  of  water  from  the  lens  ;  though  this  condition  is  removed  by  immersing 
the  opaque  lens  in  water.  This  opacity  does  not  take  place  in  mammiferous 
animals. 

Some  experiments  on  chloride,  bromide,  and  iodide  of  potassium  I  made,  in  com- 
pany with  Mr.  E.  Morshead,  lead  us  to  conclusions  similar  to  those  arrived  at  by 
Guttmann.  We  find  that  these  three  salts  produce  the  same  symptoms  in  the  same 
order,  and  with  an  intensity  proportioned  to  the  amount  of  potash  they  contain. 
They  at  first  depress  or  destroy  the  function  of  the  afferent  nerves,  and  thus  diminish 
or  destroy  sensation  and  reflex  action.  Reflex  action,  Guttmann's  experiments  show, 
is  depressed  also  by  the  direct  action  of  the  potash  salt  on  the  reflex  portion  of  the 
cord.  When  the  function  of  the  afferent  nerves  are  depressed  or  even  abolished,  the 
animal  retains  perfect  voluntary  power.  Hence  the  brain,  the  motor  tracts  of  the 
cord,  the  motor  nerves  and  muscles  are  unaffected,  next  general  paralysis  begins, 
increases,  and  at  last  becomes  complete,  due,  as  Guttmann  has  shown,  to  the  further 
effect  of  the  salt  on  the  cord.    (See  Bromide  of  Potassium.) 

In  conjunction  with  Dr.  Murrell  I  have  recently  made  some  further  investigations 
concerning  the  action  of  chloride  of  potassium  (jfotirnal  of  Physiology',  vol.  I,  No.  i). 

This  salt,  we  find,  is  a  protoplasmic  poison.  It  poisons  all  nitrogenous  tissues  and 
destroys  their  functions.  A  subcutaneous  injection  speedily  affects  the  brain  and 
cord,  causing  complete  general  paralysis,  and  in  a  few  hours  the  motor  nei-ves,  when 
directly  stimulated  by  the  interrupted  current,  cease  to  conduct  impressions.  A  little 
later  still  the  muscles  will  not  contract  to  electric  stimulation.  Now  this  paralysis  of 
all  the  tissues  is  due  to  the  direct  action  of  the  potash,  and  not  to  the  arrest  of  the 
circulation,  since  the  "paralysis  of  the  nerves  and  muscles  occurs  much  earlier  after 
poisoning  with  chloride  of  potassium,  than  after  mere  mechanical  arrest  of  the  circu- 
lation. 

We  conclude  also  that  the  chloride  acts  by  an  equal  affinity  for  all  protoplasm, 
and  destroys  the  tissues  in  the  order  of  their  vital  endowments.  Potash  salts  are 
depressors  and  paralyzers  of  the  heart.  How  do  they  paralyze  the  heart  ?  In  the 
same  manner,  we  conclude,  as  they  paralyze  the  other  structures,  by  an  affinity  for  all 
the  nitrogenous  tissues.  The  more  highly  endowed  nervous  ganglia  are  the  first  to 
suffer,  hence  small  doses  will  arrest  the  heart  whilst  the  muscular  tissue  will  still 
respond  to  galvanic  stimulation  ;  but,  if  into  the  jugular  vein  a  large  quantity  of 
potash  salt  is  at  once  introduced,  it  will  destroy  not  only  the  functions  of  the  nervous 
structures  but  also  muscular  contractility.  Thus  Guttmann  found  that  the  injection 
of  small  doses  into  the  jugular  vein  of  warm-blooded  animals  paralyzes  through  the 
nervous  system  ;  whilst  Traube  found  that  the  injection  of  a  large  dose  paralyzes  also 
the  muscular  tissue  so  that  it  failed  to  contract  on  the  application  of  galvanism.  These 
experiments  strongly  support  the  views  we  have  advanced. 

If  it  seems  strange  that  chloride  of  potassium  produces  such  profound  effects  on 
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fro-s  whilst  it  appears  so  harmless  a  drug  to  man,  we  need  merely  pomt  out  that 
ourrrogs  were  given  a  quantity  proportionate  to  from  3  to  9  oz.  for  a  man  weighmg 
150  pounds,  and  so  large  a  dose  thrown  at  once  into  his  circulation  would  doubtless 
profoundly  affect  the  chemical  condition  of  the  blood  and  the  functional  activity  of 
the  organs. 

As  arrest  of  the  circulation  is  itself  a  paralyzing  influence,  we  conclude  that  arrest 
of  the  circulation  caused  by  the  chloride  of  potassium  must,  in  some  degree,  assist 
its  direct  action  on  the  tissues. 

In  the  chapter  on  Bromide  of  Potassium  we  have  shown  that  it  produces  the  same 
symptoms,  in  the  same  order,  as  other  potash  salts,  and  that  the  more  or  less  rapid 
induction  of  these  symptoms  depends  on  the  amount  of  potash  the  salt  contains. 
Bromide  of  potassium,  like  the  chloride,  paralyzes,  not  only  the  central  nervous 
system,  but  likewise  the  nerves,  muscles  and  heart,  the  central  nervous  system  being 
affected  sooner  than  the  nerves,  and  the  nei-ves  sooner  than  the  muscles,  and  there- 
fore we  conclude  that  these  effects  of  bromide  of  potassium,  which  it  possesses  in  com- 
mon w  ith  all  potash  salts,  are  due  solely  to  the  potash,  the  bromide  playing  no  part 
in  their  production. 


SOLUTION  OF  AMMONIA,  CARBONATE  OF  AMMONIA, 
SPIRITS  OF  AMMONIA. 

These  preparations  have  many  properties  in  common  with  the  alkaline 
potash  and  soda  group.  They  possess  a  strong  alkaline  reaction,  are 
freely  soluble  in  water,  have  a  high  diffusion-power,  and  dissolve  the 
animal  textures.  They  differ  from  the  potash  and  soda  preparations 
in  their  volatility,  in  being  more  powerful  local  irritants  of  the  living 
animal  tissues,  and  exciting  very  active  inflammation. 

Their  action  on  the  skin  is  in  many  respects  similar  to  that  of  the  alka- 
line potash  and  soda  preparations.  Owing  to  the  water  in  its  composi- 
tion, liquid  ammonia  manifests  but  little  attraction  for  that  of  the  tissues; 
and  since  its  solvent  action  on  the  textures  is  less  than  that  of  the 
soda  or  potash  salts,  its  destructive  powers  are  much  less  rapid  and 
extensive.  Owing,  however,  to  its  high  diffusion-power,  it  readily 
penetrates  the  cuticular  covering  of  the  body,  and  excites  a  degree  of 
active  inflammation  sufficient  to  destroy  the  tissues,  and  so  produce, 
first  a  slough,  then  an  ulcer.  The  preparations  of  the  members  of 
this  group  are  never  purposely  employed  to  produce  formidable 
destmctive  changes  in  the  tissues,  but  are  used  in  the  form  of  liniment, 
or  the  solution  of  ammonia  itself,  as  vesicants  and  rubefacients. 

The  strong  solution  may  be  employed  to  produce  very  speedy  vesi- 
cation. A  few  pieces  of  lint  should  be  cut  a  little  larger  than  the 
required  blister,  and  on  the  lint  should  be  poured  ten  or  twenty  drops 
of  the  strong  solution  of  ammonia ;  the  pledget  must  be  applied  at 


i86 


AMMONIA. 


once  to  the  skin,  and  covered  with  a  good-sized  watch-glass.  Heat, 
with  some  smarting  and  tingling,  is  soon  felt,  and  in  a  short  time  a  rim 
of  redness  appears  around  the  glass,  denoting  that  the  application  has 
done  its  work ;  then  a  poultice  promotes  the  vesication,  and  eases  the 
burning  pain.  In  this  way  a  blister  may  be  produced  sometimes  in  ten 
minutes,  though  it  may  take  half  an  hour ;  so  great  is  the  difference  in 
the  vesicating  action  of  ammonia,  that  with  some  a  blister  is  not 
formed  at  all.    Hence  it  must  be  considered  a  very  uncertain  vesicant. 

As  a  rubefacient  or  "  counter-irritant "  it  is  more  useful ;  but  it  is  in 
no  respect  superior  to  a  mustard  poultice,  the  materials  for  which  are 
always  at  hand.  The  liniment  of  ammonia,  if  merely  rubbed  or  dabbed 
on  the  skin,  acts  very  imperfectly  as  a  counter-irritant.  It  must  be 
applied  on  lint,  or  linen,  kept  in  contact  with  the  skin,  when  decided 
rubefaction  takes  place  in  a  few  minutes. 

As  a  counter-irritant  ammonia  is  used  for  the  same  purposes  as 
mustard  poultices  or  blisters. 

Dr.  Tilt  speaks  highly  of  Raspail's  sedative  lotion  in  the  treatment 
of  headaches  produced  by  the  change  of  life,  or  by  defective  uterine 
functions.  This  lotion,  made  by  adding  two  ounces  of  liquor  ammoniae 
and  of  common  salt  respectively,  and  three  drachms  of  camphorated 
spirits  of  wine  to  thirty-two  ounces  of  water,  is  applied  to  the  painful 
part  with  a  small  sponge,  and  is  renewed  as  often  as  may  be  required. 
It  excites  a  sensation  of  burning,  and  reddens  the  scalp.  If  too 
strong,  it  should  be  diluted  with  water. 

The  weaker  solutions  of  ammonia  are  sometimes  appHed  to  the 
bites  or  stings  of  insects,  as  wasps,  spiders,  &c.,  to  neutralize  the 
formic  acid,  the  active  principle  of  the  poison. 

Formic  acid  is  commonly  said  to  be  the  poisonous  principle  in  insects,  whose  bites 
or  stings  excite  pain  and  inflammation.  This,  I  think,  can  hardly  be  correct.  The 
sting  or  bite  of  an  insect  affects  some  persons  much  more  than  others.  The  bite  of 
a  bug  or  flea  will  in  one  person  cause  considerable  swelling,  whilst  in  another  it  will 
excite  neither  pain  nor  swelling.  Even  in  the  same  person  we  find  that  perhaps  when 
young,  insect  bites  or  stings  scarcely  affected  him,  whilst  later  in  life  they  cause  much 
swelling  and  pain.  Again,  a  bug-bite  will  cause  great  swelling,  whilst  in  the  same 
individual  a  gnat,  a  flea,  or  midge,  will  cause  no  inflammation.  The  bite  of  a  midge, 
too  will  excite  considerable  swelling  with  much  itching,  lasting  eight  or  ten  days, 
whilst  in  the  same  person  the  bites  of  other  insects  are  quite  innocuous.  Now  this 
difference  could  not  be  if  the  active  principle  were  always  the  same.  It  is  evident 
therefore,  that  there  must  be  some  difference  in  the  nature  of  the  poisons  secreted 
by  different  insects,  and  that  it  cannot  depend  on  formic  acid  ;  or  were  this  alway. 
present  in  the  poison  of  insects  it  must  be  mixed  with  some  other  virus  diffeung  m 
different  animals. 

Salts  of  ammonia  applied  to  the  nose,  and  breathed  into  the  air- 
passages,  are  commonly  used  in  fainting  and  in  poisonmg  by  narcotics, 
in  the  early  stages  of  cold  in  the  head,  and  as  derivatives  to  remove 
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pain  and  inflammation  of  the  nose  and  frontal  bones.  Ammonia 
inhalations  have  been  recommended  in  chronic  bronchitis  to  ease  and 
]3robably  to  lessen  the  over-abundant  expectoration. 

Ammonia  in  the  stomach  acts  much  in  the  manner  as  it  acts  on  the 
skin.  It  neutralizes  the  acid  it  encounters,  and  is  therefore  an  antacid  ; 
at  the  same  time,  if  incompletely  neutralized,  it  acts  as  an  excitant,  or 
even  irritant  of  the  mucous  membrane. 

Soon  after  the  administration  of  ammonia,  a  sensation  of  warmth  at 
the  pit  of  the  stomach  sets  in,  which  quickly  spreads  to  the  rest  of  the 
body.  When  the  functions  of  the  stomach  and  upper  part  of  the 
intestines  are  depressed  it  may  be  used  as  an  excitant.  It  often 
obviates  spasm  of  the  intestinal  canal,  and  braces  up  the  relaxed 
mucous  membrane.  Ammonia  compounds  of  this  group  are  therefore 
among  the  best  anti-spasmodics.  They  are  useful  remedies  for  chil- 
dren, especially  for  infants,  who  are  frequently  tormented  by  colic  or 
flatulent  distension  of  the  intestines  brought  on  by  bad  feeding. 

_  These  preparations  may  be  profitably  employed  in  the  after-stages  of 
diarrhoea,  after  the  removal  of  the  irritating  excitant  cause,  when  the 
mucous  membrane  continues  to  pour  out  a  wateiy  secretion  which 
perpetuates  the  diarrhoea. 

The  alkaline  preparations  of  ammonia  are  employed  in  flatulent 
distension  of  the  stomach  and  intestines,  with  the  view  of  absorbing 
the  excess  of  gas,  generally  consisting  of  carbonic  acid.  In  such 
affections  these  remedies  no  doubt  are  often  temporarily  useful  as 
palliatives.  They  excite  the  muscular  coat  of  the  intestine  to  contract, 
and  so  promote  the  expulsion  of  the  distending  gases. 

In  full  doses  these  remedies  excite  an  increased  formation  of  mucus, 
and  even  vomiting;  as  emetics  they  act  without  inducing  nausea  or 
depression.  They  are  seldom  employed  alone,  but  are  used  to  coun- 
teract the  depressing  effects  of  other  emetics. 

_  If  administered  too  long,  they  excite  catarrh  of  the  stomach  and 
intestines. 
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mc  ease  its  alkaline  reaction ;  but  owing  to  their  volatility  and  high 

diffusion-power  they  are  rapidly  eliminated,  and  therefore  exert  only 

a  transient  action  on  the  blood  and  the  organs  of  the  body.  ^ 

I  he  effect  of  ammonia  on  the  blood  is  at  present  unknown     It  has 

po  es  in  the  blood,  forms  this  carbonate,  which  in  its  turn  produces  the 
serious  symptoms  constituting  ureemic  poisoning  P^ociuces  the 

Ammonia  induces  a  slight  increase  in  the  fnrr^  1 


MAGNESIA. 


tion.  It  is  frequently  administered  as  an  anti-spasmodic— an  action 
depending  probably,  in  part,  on  its  power  to  strengthen  the  heart's 
action,  but,  like  all  other  anti-spasmodics,  its  influence  is  brief. 

Carbonate  of  ammonia  is  often  employed  as  a  stimulating  expec- 
torant in  chronic  bronchitis,  when  the  expectoration  is  profuse,  and  the 
patient's  strength  is  diminishing.  It  is  often  given  with  chloride  of 
ammonium,  which  probably  acts  in  a  similar  manner.  Carbonate 
of  ammonia  is  frequently  of  signal  service  in  severe  bronchitis,  or 
broncho-pneumonia  of  children,  especially  when  they  are  prostrate  and 
livid  from  obstructed  breathing. 

Carbonate  of  ammonia,  in  three  to  five  grain  doses,  administered 
iincombined  with  any  other  drug,  hourly,  or  every  two  or  three  hours, 
according  to  the  severity  of  the  case,  has  been  much  lauded  in  scarlet 
fever.  It  was  largely  used  by  the  late  Dr.  Peart,  who  "  did  not  lose 
one  patient  out  of  nearly  three  hundred."  The  late  Mr.  Wilkinson 
also  employed  it  largely  with  equal  success ;  and  recently  Mr.  Charles 
Witt  has  written  a  pamphlet  extolling  its  virtues.  It  is  said  to  be  useful 
in  all  forms  of  scarlet  fever,  especially  when  given  early.  The  imme- 
diate effects  are  stated  to  be  diminution  of  heat,  fever,  and  delirium, 
and  a  disposition  to  sleep.  Mr.  Wilkinson  says  it  is  equally  useful 
in  measles,  and  that  the  ammonia  treatment  leaves  no  secondary  evils. 
Mr.  Charles  Witt  says,  care  must  be  taken  that  no  acid  drinks  nor  acid 
fruits  of  any  kind  are  permitted,  or  the  ammonia,  becoming  neutralized, 
ioses  its  efficacy.  Solution  of  acetate  of  ammonia  is  a  useful  diapho- 
retic, and  is  largely  employed  in  fevers.  It  is  especially  useful  in  the 
milder  forms,  as  in  common  catarrh.  A  full  dose  of  acetate  of  ammonia, 
or  Mindererus'  spirit,  will  often  speedily  steady  and  sober  a  drunkard. 
The  supposed  effect  of  ammonia  in  preventing  iodism  is  noticed  m 
another  place. 

Owing  to  its  high  diffusion-power,  ammonia  escapes  very  readily 
from  the  body  in  various  ways,  a  portion  passing  with  the  breath,  some 
probably  with  the  sweat,  and  much  with  the  urine. 


MAGNESIA,  LIGHT  MAGNESIA,  CARBONATE  OF  MAG- 
NESIA, LIGHT  CARBONATE  OF  MAGNESIA,  SOLUTION 
OF  CARBONATE  OF  MAGNESIA. 

These  substances  having  an  alkaline  reaction,  might  be  placed  in  the 
group  of  potash  and  soda  alkalies,  but  the  effects  of  the  magnesia 
Sroup  on  the  body  are  in  many  respects  very  different  from  those  of 
the  potash  and  soda  group.    We  have  elsewhere  treated  of  the  proper- 


MAGNESIA.  189 

ties  pertaining  alike  to  all  alkaline  substances,  including,  of  course,  the 
members  of  this  group.    (See  Potash  group.) 

Some  of  the  oxide  of  magnesia  combines  with  the  acids  of  the 
gastric  juice  and  becomes  soluble;  the  remainder,  being  unaffected,  is. 
left  insoluble.  Part  of  the  carbonate,  decomposed  by  the  acids  of  the 
stomach,  sets  free  its  carbonic  acid. 

These  substances  act  as  antacids  and  as  antidotes  in  poisoning  by 
the  strong  acids  and  by  some  metallic  salts.  In  some  cases  they  are 
preferable  as  antacids  to  bicarbonate  of  soda  or  lime.  The  advantages 
of  the  members  of  this  group  are— (i)  their  large  saturating  capacity 
for  acid;  (2)  their  purgative  property;  (3)  their  harmlessness,  on 
account  of  their  insolubility,  Avhen  given  in  excess. 

Their  disadvantage  consists  in  their  great  bulk.  The  oxide  or  car- 
bonate of  magnesia  is  generally  used  as  an  antacid;  but  the  oxide  is 
preferable,  as  the  carbonate,  by  giving  off  much  gas,  may  produce  dis- 
agreeable distension  of  the  stomach.  It  must  not  be  forgotten  that 
they  are  merely  temporizing  remedies,  and  that  acids  are  far  better 
correctives  of  acidity  of  the  stomach.    (See  Acids.) 

The  oxide  of  magnesia  is  a  convenient  antidote  to  the  strong  mineral 
or  vegetable  acids.  It  neutralizes  them  and  protects  the  delicate  struc- 
tures of  the  stomach  from  their  corroding  action ;  and  it  precipitates 
many  metals  from  their  acids,  rendering  them  less  soluble,  and  therefore 
less  poisonous.  The  magnesias  form  an  insoluble  compound  with 
arsenic,  and  thus  take  rank  among  the  antidotes  to  this  poison. 
^  The  magnesian  salts  combine  in  part  with  the  acids  of  the  gastric 
juice.  The  oxide  and  carbonate  on  account  of  their  insolubility  cannot 
pass  into  the  blood,  nor  does  the  chloride  pass  in  any  amount  because 
of  Its  low  diffusion-power.  Hence  almost  all  the  magnesia  passes  into 
the  mtestines. 

In  the  intestines  the  salts  of  magnesia  undergo  changes  accordino-  to 
their  composition.  The  chloride  probably  is  decomposed  by  the  bile 
and  the  oxide  precipitated,  part  of  which  combines  with  the  biliary 
acids  The  oxide  IS  converted  first  into  the  carbonate,  then  into  the 
bicarbonate  by  the  carbonic  acid  of  the  intestines,  and  so  made  soluble 
and  capable  of  acting  as  a  purgative.  The  carbonate  is  changed  in  L 
similar  manner  into  the  bicarbonate,  and  likewise  becomes  a  purgative 

1  bus  they  act  as  purgatives  only  after  conversion  into  bicarbonates  in 
which  form  they  possess  most  of  the  properties  of  the  group  whi 
mcludes  sulphate  of  magnesia,  &c.    Like  the  members  of  thi   g  o" 
the  bicarbonate  has  a  very  low  diffusion-power,  and,  like  them  it  S 
purgative ;  its  action  in  this  respect  being  very  mild  it  is  ttr 

axative.    Their  mild  action,  freed'o.n  froiAaste  alS  4  dd 
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accumulate,  and  form  concretions  of  ammonio-magnesian  phosphates 
in  the  intestines. 

Bicarbonate  of  magnesia,  fluid  magnesia  as  it  is  termed,  is  a  useful 
and  mild  aperient. 

Magnesia  has  been  lauded  in  sympathetic  vomiting,  as  that  of  preg- 
nancy, when  it  is  to  be  presumed  the  vomiting  depends  on  excessive 
secretion  of  acid  from  the  stomach ;  but  its  effects  are  very  transient. 
Should  it  fail,  recourse  may  be  had  to  oxalate  of  cerium  (one  gi-ain  every 
three  hours),  ipecacuanha,  quinine,  acids,  &c.    (See  Ipecacuanha.) 

The  chief  of  the  magnesia  passes  out  with  the  feeces,  and,  for  the 
reasons  stated,  a  small  portion  only  enters  the  blood.  In  excess  of 
uric  acid,  members  of  this  group  prove  useful  by  saturating  much  of  the 
acid  in  the  stomach,  and  carrying  it  out  of  the  body. 


LIME,  CAUSTIC  LIME,  LIME-WATER,  LINIMENT  OF 
LIME,  SACCHARATED  SOLUTION  OF  LIME,  CAR- 
BONATE OF  LIME. 

This  group  contains  highly  valuable  medicinal  substances  which  might 
with  advantage  be  more  extensively  used. 

Lime  is  a  necessary  constituent  of  the  hard  and  soft  tissues  of  the 
body,  of  bone  and  the  parts  more  vitally  endowed,  as  the  nerves  and 
muscles  ;  wherever  there  is  active  growth,  whether  natural  or  unnatural, 
lime  salts  are  found  in  excess,  probably  as  phosphate,  being  in  all  like- 
lihood the  form  of  hme  required  by  the  body  for  the  performance  of 
many  of  its  functions.  In  practice,  however,  we  find  the  other  salts  of 
lime  of  equal  service  in  almost  precisely  the  same  morbid  states  m 
which  the  phosphate  is  so  valuable,  and  it  seems  feasible  that  a  portion 
of  the  Ume  salts  becomes  united  in  the  body  with  phosphoric  acid. 

Their  diffusion-power  being  very  low,  and  havmg  little  affinity  for 
animal  structures,  when  apphed  to  the  skin  they  produce  very  littk 
change  But  caustic  lime,  having  a  strong  attraction  for  water,  ^vlll 
w  thdraw  it  from  the  dermis  when  deprived  of  its  cuticle  and  to  some 
c^Tdicct  the  destruction  of  the  tissues.  Yet,  as  its  dlffaslon-po^yer 
i^  il  T  fa  Is  to  penetrate  the  tissues,  and  its  action  is  superfical. 
Cats!  c  lime  not  often  used  as  an  escharotic.  Mixed  with  caustic 
pS  '  iSrms  a  compound  less  deliquescent,  far^  .^re  -^^ 
and  safer  than  simple  caustic  potash,  especially  m  affect  ons  ot 
neck  of  the  uterus,  as  first  pointed  out  by  Dr.  Henry  Bennet. 

Apphed  to  broken  skin  ind  to  sores,  the  carbonate  and  hme-v.-ater 
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are  slightly  astringent ;  hence  lime  is  sometimes  used  to  check  the  dis- 
charge from  sores  and  skin  eruptions. 

Lime-water  and  oil  in  equal  quantities,  or  in  the  proportion  of  four 
of  lime-water  to  one  of  oil,  enjoys  a  high  reputation  in  the  treatment  of 
burns. 

Lime-water  is  of  service  as  a  lotion  to  cracked  nipples.* 
Lime-water  is  sometimes  employed  to  check  the  abundant  discharge 
of  certain  skin  diseases,  as  eczema,  and  likewise  as  a  sedative  to  ease 
the  smarting  and  tingling.  When  the  inflammation  of  eczema  has  been 
subdued,  the  discharge  being  great,  lime-water  and  glycerine  form  a 
useful  and  comforting  application. 

Carbonate  of  lime  is  sometimes  used  as  a  dusting  powder  in  eczema 
or  intertrigo,  to  absorb  the  abundant  secretion,  to  prevent  discharges 
from  irritating  the  already  inflamed  skin,  and  to  protect  the  skin  from 
the  air.  In  common  with  other  dry  powders,  carbonate  of  lime  is  in- 
ferior to  some  simple,  bland,  or  slightly  stimulating  greasy  applica- 
tion. Certain  cases,  however,  are  certainly  more  benefited  by  dry 
powders,  as  oxide  of  zinc,  bismuth,  and  carbonate  of  lime,  than  by  oint- 
ments. 

As  we  have  said,  carbonate  of  lime  is  used  for  intertrigo  of  the 
buttocks  and  perinaeum  of  young  children,  and  to  protect  the'^skin  from 
the  irritation  of  the  urine  and  of  the  air.  Napkins  soaked  in  urine 
bemg  very  generally  the  cause  of  this  eruption,  it  is  obvious  that  greasy 
applications  afford  a  more  efficient  protection,  since  the  powder  readily 
absorbs  discharges,  becomes  itself  irritating  to  the  skin,  cakes  and 
cracks,  leaving  parts  of  the  surface  exposed.  The  best  treatment  indeed 
consists  in  frequent  ablutions  with  soap  and  water,  and  anointing  with 
greasy  applications.  ^ 

_  Lime-water  on  account  of  its  astringent  quality,  is  used  as  a  wash 
m  discharges  from  the  ears  and  vulva,  and  is  of  most  service  whe 
some  active  inflammation  is  still  present.    In  the  chronic  stages  of 

StriitX'  "^1 

v.,!2''  -^T,"^^        ^"^"^'^^^^^ds  lime-liniment  with  cotton-wool  to  pre- 
vent small-pox  pitting.    Cotton-wool  cut  in  proper  shapes  is  dinn.H  ^  f 
the  hniment,  and  applied  so  as  carefully  to  cover  thfface  a  H  i 
leavmg  apertures  for  the  eyes,  nose,  ani  moutL    No  ct  ce  1" t 
a  owed,  and  a  large  handkerchief  must  be  tied  over  all,  andTe  7e  s^nl 
allowed  to  remain  on  until  convalescence.  aressmg 

*  It  is  far  better  to  prevent  cracked  nipples,  and  is  much  easier  il,n„      •  , 
Immediately  the  child  is  removed  from  the  breast  the    innf    1  V"""^ 
-shed  and  dried.    The  nipples  may  be  hardeneTby  w tiret"  'V"'^'""^ 
l^erore  delivery,  and  after  each  suckling,  with  a  little  Sv  ,  1  ! 
-orn  constantly  over  the  nipple  is  botf  healing  nip  ote  live    "         ^  ^'"^'^^ 
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Lime-water,  probably  owing  to  its  alkalinity,  is  often  useful  as  an 
injection  in  leucorrhoea. 

Chalk  makes  a  good  tooth-powder,  and  is  safer  than  powder  with 
hard  and  angular  particles  which  Avear  away  the  enamel,  and  lay  bare 
the  dentine. 

Lime-water  is  occasionally  used  to  lessen  the  discharge,  and  to 
promote  the  healing  of  inflammatory  and  ulcerative  diseases  of  the 
mouth. 

Preparations  of  lime  neutralize  the  acid  in  the  stomach,  and  are 
antacids  ;  but  other  remedies  are  mostly  preferred.  Salts  of  lime  are 
useful  in  poisoning  by  oxalic  acid. 

It  is  not  easy  to  indicate  precisely  the  therapeutic  value  of  lime- 
water  in  vomiting,  but,  in  some  forms  of  it,  few  remedies  are  more  use- 
ful.   It  is  generally  useful  in  chronic  vomiting ;  thus  it  often  arrests 
the  vomiting  from  chronic  ulcer  of  the  stomach.    It  should  be  mixed 
with  milk,  either  in  equal  parts,  or  in  the  proportion  of  one  of  lime- 
water  to  four  of  milk ;  and  if  the  vomiting  is  incessant,  the  patient  should 
be  fed  only  on  this,  in  frequent  small  quantities  of  a  tea  or  tablespoon- 
ful.    Young  children  often  eject  much  of  their  milk  in  lumpy  masses ; 
some  passing  into  the  intestines,  and  escaping  with  the  motion,  cause 
in  their  transit  much  wind  and  severe  colic.    Cows'  milk  is  apt  to 
induce  this  condition,  as  gastric  juice  coagulates  it  in  lumps,  while  it 
generally  coagulates  human  milk  in  fine  flakes.    Lime-water,  by  pre- 
venting this  lumpy  coagulation,  checks  this  kind  of  vomiting  generally 
at  once  ;  or,  should  it  continue,  the  rejected  milk  is  no  longer  curdled. 
In  case  of  constipation,  bicarbonate  of  soda  should  be  substituted  for 
lime-water.    One-eighth  of  lime-water  is  generally  sufficient,  but  this 
failing,  a  larger  quantity,  even  equal  parts  of  each,  should  be  tried. 
Half  a  drachm  to  a  drachm  of  bicarbonate  of  soda  should  be  added  to 
a  pint  of  milk.    These  remedies  both  sometimes  fail,  and  it  may  be 
necessary  for  a  time  to  withhold  milk,  and  to  feed  the  child  on  sopped 
bread,  water  gruel,  and  chicken  broth,  or  veal  broth. 

This  vomiting  occurs  in  early  months  of  life,  sometmies  even  durmg 
suckling  If  the  child  is  brought  up  "  by  hand"  the  milk  should  be 
sufficiently  diluted,  and  during  the  first  month  with  at  least  an  equal 
quantity  of  water;  indeed  some  authorities  advise  two  parts  of  water 
to  one  of  milk,  the  relative  quantity  of  milk  increasing  _  as  the  chi  d 
erows  older.  A  child  a  month  old  may  take  a  pmt  to  a  puit  and  a  hah. 
Dr  Me  gs,  of  Philadelphia,  recommends  an  excellent  food  for  heaUhy 
d-ldren  andespeciallyVor  those  suffering  fi-om  the  ^^^^j;^ 
under  consideration  :-Soak  a  scruple  of  gelatu.e  m  a  1  tie  cold  .a  e. 
for  a  short  time,  and  boil  it  in  half  a  pn.t  of  watei  til  ^  ;  ^isso  ed, 
that  is  about  ten  or  fifteen  minutes.  Just  before  finishu^g  the  boilin 
Idd  milk  with  some  arrowroot  made  into  paste  with  cold  water,  and 
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afterwards  some  cream.  The  proportion  of  milk,,  cream,  and  arrowroot, 
depends  on  the  age  of  the  child.  For  an  infant  less  than  a  month  old 
he  advises  three  to  four  ounces  of  milk,  a  teaspoonful  of  arrowroot,  and 
half  an  ounce  to  an  ounce  of  cream,  to  half  a  pint  of  gelatine-water; 
for  older  children  the  milk  may  be  increased  to  a  half  or  two-thirds. 
The  gelatine  and  arrowroot  prevent  the  lumpy  coagulation  of  the  milk, 
Avhile  the  small  quantity  of  arrowroot  will  not  disorder  the  stomach.  If 
even  this  food  is  rejected,  then  dilute  the  milk  with  three  or  even  four 
parts  of  a  very  thin  decoction  of  arrowroot,  or  try  merely  cream  and 
water,  one  part  of  cream  to  three  or  four  of  water.  This  food  con- 
sisting of  milk,  cream,  arrowroot,  and  gelatine-water  is  very  useful  in 
diarrhoea. 

Again,  in  young  children  suffering  from  chronic  vomiting  and  diar- 
rhoea, and  consequent  wasting,  lime-water  is  often  of  great  benefit, 
improving  digestion,  and  apparently  assimilation,  and  obviating  that 
highly  irritating  state  of  the  urine,  which  so  commonly  occasions  in- 
tertrigo. 

Solutions  of  these  salts  pass  but  slowly  into  the  blood,  on  account  of 
their  low  diffusion-power,  hence  the  greater  part  pass  through  the  intes- 
tines, and  are  ultimately  voided  with  the  faeces. 

These  substances  neutralize  any  acid  present  in  the  intestines,  and 
check  the  secretion  from  the  mucous  membrane ;  and,  sometimes  by 
one  means,  and  sometimes  by  both,  act  efficaciously  in  diarrhoea. 
Carbonate  of  lime,  and,  in  a  less  degree,  lime-water,  deservedly  hold 
high  place  among  remedies  for  diarrhoea  in  the  later  stages,  when  the 
irritant  is  got  rid  of  Common  chalk  mixture  is  useful  in  the  diarrhoea 
depending  on  more  serious  causes,  as  ulceration  in  phthisis  or  typhoid 
fever ;  but  in  these  graver  cases  other  remedies  are  to  be  preferred. 

It  has  been  said  that  saccharated  solution  of  lime  does  not  confine 
the  bowels,  but,  on  the  contrary,  relieves  constipation.  It  should  not 
be  taken  on  an  empty  stomach,  lest  it  excite  nausea. 

In  scrofula  with  glandular  enlargements  of  the  neck,  in  cases  resem- 
blmg  tabes  mesenterica,  and  chronic  diarrhoea  with  weak  digestion 
Dr.  Warburton  Begbie  extols  chloride  of  calcium  in  ten  to  twenty 
gram  doses,  given  in  milk  after  food  and  continued  for  a  consider 
able  tmie,  its  good  effects,  in  many  cases,  not  at  once  becoming 
apparent.  ^ 

Lime-water  is  reputed  to  be  useful  in  whooping-cough,  and  this  may 
well  be,  owmg  to  its  astringency ;  for,  in  certain  forms  of  this  disease 
astrmgents,  as  alum  and  tannin,  often  effect  a  decided  improve' 


Lime-water  is  a  useful  injection  to  destroy  the  thread-worms  which 
mfest  the  rectum.    It  has  been  also  used  as  an  injection  in  gleet 

i^rom  their  low-dilfusion  power,  a  small  quantity  only  of  these  sub- 
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Stances  passes  into  the  blood ;  so  small,  probably,  that  it  might  well 
be  doubted  if  they  can  in  any  way  influence  the  organs  remote  from 
the  intestines.  But  experience  shows  that  lime  water  or  carbonate 
of  lime  is  a  valuable  remedy  in  deficient  nutrition,  and,  in  convalescence 
from  serious  disease,  its  good  effects  being  most  marked  in  children,  in 
most  stages  of  rickets,  mal-nutrition,  &c. 

In  some  instances  these  good  results  are  traceable  to  the  action  of 
the  lime-salts  on  the  mucous  membrane  of  the  intestines.  The 
action  of  these  salts,  however,  being  very  similar,  although  inferior,  to 
that  of  phosphate  of  lime,  we  refer  our  readers  to  the  section  which 
treats  of  this  salt.  One  point  may  be  noticed  here,  confirmed  by  both 
theory  and  experience,  that  small  will  do  as  much  good  as  large  doses, 
since  but  little  of  these  substances  passes  into  the  blood. 
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This  salt  is  of  very  great  importance,  both  in  health  and  in  disease. 
It  must  be  ranked  among  the  most  valuable  and  necessary  foods, 
being  probably  as  essential  to  proper  growth  and  nutrition  as  the  nitro- 
genous and  fatty  foods.  Observations  have  abundantly  proved  its 
physiological  importance.  It  gives  solidity  to  the  skeleton ;  hence  if 
the  quantity  suppUed  to  the  body  is  small,  or  if  the  demand  for  it  is 
greater  than  the  supply,  these  solid  structures  suffer  and  lose  their 
rigidity.  Chossat  produced  softening  of  the  bones  of  animals  fed  on 
food  free  from  lime-salts  ;  while,  during  pregnancy,  much  phosphate  of 
lime  being  required  for  the  ossification  of  the  skeleton  of  the  fcetus,  it 
is  found  that  the  fractured  bones  of  pregnant  women  unite  slowly  and 
imperfectly.  Some  experiments  by  Milne-Edwardes  bear  practically 
on  this  point,  for  he  found  that  animals'  bones  intentionally  fractured 
united  more  quickly  when  the  animals  were  supplied  with  phosphate  of 

^'"rhe  urine  of  pregnant  women  is  said  to  be  deficient  in  lime  salts, 
but  on  this  point  the  evidence  is  very  discrepant. 

The  cardinal  importance  of  this  essential  food  to  the  soft  and  grow- 


ing  tissues  is  to  promote  cell  growth  and  nutrition ;  and  that  this 
is  a  very  feasible  conclusion  the  following  considerations  tend  to 

show : —  ,        ,    1  J 

'   T  The  presence  of  this  salt  throughout  the  body. 

S  presence  in  much  larger  proportion  in  the  intercellular  fluid  of 
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3.  The  fact  that  in  herbivora  the  intercellular  fluid  is  as  rich  in  this 
salt  as  it  is  in  carnivora,  though  the  vegetable-feeders  take  so  little  of  it 
with  their  food  ;  hence  it  must  be  carefully  retained  in  the  intercellular 
fluid  for  some  important  purpose. 

4.  Schmidt's  observations  show  that  a  certain  quantity  of  phosphate 
is  required  to  supply  the  first  basis  for  the  new  tissues,  even  in  the 
case  of  those  organs  which  subsequently  exhibit  an  excess  of  carbonate 
of  lime,  as  the  shells  of  animals ;  an  observation  showing  that  phos- 
phate of  lime  is  necessary  to  initiate  growth,  and,  in  this  respect,  is 
not  interchangeable  with  the  carbonate. 

5.  Wherever  cell-gi-owth  is  active,  there  is  phosphate  of  lime  in 
excess — a  statement  holding  good  both  with  regard  to  healthy  and 
diseased  growths  ;  for  this  salt  is  found  to  prevail  in  disease  associated 
with  rapid  formation. 

With  regard  to  the  second  and  third  points  it  must  be  borne  in  mind 
that  phosphate  of  lime  is  soluble  in  acids,  and,  as  the  intercellular 
fluid  is  acid,  we  should  expect  that  the  phosphate  would  accumulate 
in  it. 

Theoretically,  it  might  be  supposed  that  abundant  data  exist  to  enable 
us  to  forecast  the  occasions  when  to  employ  this  salt  remedially ;  it  would 
be  rightly  assumed  that  in  defective  nutrition,  or  deficient  cell-growth 
the  phosphate  of  lime  would  prove  serviceable.    Certain  hypothetical 
objections  have,  indeed,  been  urged  against  the  employment  of  this 
salt.    The  fault,  it  has  been  said,  is  really  not  due  to  deficiency  of 
lime,  but  inheres  in  the  tissues,  which  fail  to  assimilate  it ;  that,  in  cases 
of  defective  cell-growth  and  of  mal-nutrition,  the  quantity  of  the  phos- 
phate in  the  urine  is  unusually  great ;  and,  consequently,  our  efforts 
should  be  directed  to  remove  the  circumstances  which  check  assimi- 
lation, for  It  IS  as  little  reasonable  to  treat  diabetes  with  sugar  as  a 
diabetes  of  phosphate  of  lime,  ^vith  phosphate  of  lime.    Some  'truth 
no  doubt  there  is  in  these  strictures,  and  too  much  attention  cannot  be 
paid  to  the  hygiemc  conditions  favourable  to  assimilation— good  air 
abundant  light,  and  sufficient  exercise.    The  case  before  us  is  more 
analogous  to  anemia  than  to  diabetes;  and  we  give  iron  with  decided 
benefit  in  anemia  where  this  condition  is  due,  not  to  want  of  iron  in 
the  lood  but  to  the  non-assimilation  of  it  by  the  tissues.    The  efiicacv 
of  phosphates,  however,  must  be  decided  by  experience,  and  experience 
speaks  abundantly  in  their  favour.    Benekd,  to  Ihom  on  this  sub  ct .  e 
owe  much  of  our  knowledge,  both  physiological  and  therapeutic!  ha 
shown  that  phosphate  of  lime  is  especially  useful  in  those  very  d^ea  e 
Si::  '  "  c'-nic  wasJbg 

This  salt  is  of  great  use  in  the  ancemia  of  young  and  ranidlv  • 
person,  and  women  weakened  by  rapid  cWiLlr^ZX^Z 
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or  excessive  menstruation.  In  checking  chronic  tubercular  and  non-tuber- 
cular diarrha;a,  and  other  profuse  discharges,  as  in  leucorrhoea,  chronic 
bronchitis  and  large  abscesses,  it  is  a  valuable  remedy,  effecting  in  these 
states  both  general  and  local  improvement.  Beneke'  speaks  highly  of 
its  influence  on  scrofulous  sores.  It  is  useful  also  in  caries  of  the 
bones. 

This  salt  is  apt  to  be  deficient  in  town-dwelling  women,  who  improve 
under  its  administration  ;  an  increased  quantity,  too,  finds  its  way  into 
the  lime-lacking  milk  of  a  suckling  mother,  who  with  her  child  are  thus 
simultaneously  benefited. 

Persons  in  broken  health  from  prolonged  town  life  or  over-work,  or 
who  from  other  causes  are  languid,  hipped,  and  incapable  of  much 
exertion,  often  derive  much  benefit  from  this  medicine.  In  cases  like 
this,  a  good  formula  is  a  grain  of  phosphate  of  lime,  phosphate  of 
iron,  and  carbonate  of  lime ;  but  phosphate  of  lime  will  act  admirably 
by  itself  This  medicine  is  useful  in  the  chronic  forms  of  phthisis  with 
little  or  no  fever.  It  should  be  taken  on  the  tongue  either  dry  or  mixed 
with  a  little  milk. 

No  reasonable  doubt  can,  I  think,  be  entertained  of  the  efficacy  of 
phosphate  of  lime  in  many  cases  of  rickets. 

It  has  been  sought  to  establish  a  connection  in  all  cases  between 
rickets  and  a  deficient  supply  of  lime  ;  it  is  urged,  firstly,  that  rickets 
commonly  occur  during  the  first  dentition,  when  much  lime  is  required 
by  the  growing  teeth,  and,  secondly,  that  rickets  affect  the  children  of 
mothers  in  just  that  state  of  ill  health  in  which  it  has  been  established 
that  the  milk  is  deficient  in  lime.  There  may  be  much  truth  in  these 
statements  ;  but  as  in  many  cases  of  rickets,  an  excess  of  lime  is  found 
in  the  urine,  the  disease  in  such  cases  cannot  be  held  to  depend  on  a 
deficient  supply  of  the  salt,  but  must  be  due  to  other  circumstances, 
with  which,  at  present,  we  are  only  partially  cognizant.  In  cases  where 
the  disease  is  dependent  on  deficiency  of  phosphate  of  fime,  its  admi- 
nistration is  obviously  all  that  is  required. 

In  rickets,  moreover,  there  is  not  merely  deficient  ossification  of  the 
bones,  but  'unnatural  growth  and  defective  nutrition,  both  in  the 
skeletmv'and  in  the  other  textures.  The  phosphate  of  lime  appears 
to  control  this  defective  and  perverse  nutrition,  and  to  induce  healthy 
growth  so  as  not  merely  to  favour  the  consolidation  of  the  skeleton, 
but  to  improve  the  condition  of  the  soft  organs,  and  experience  shows 
abundantly  that  many  rickety  cases  are  benefited  more  decidedly  by  hme 
salts  than  by  any  other  single  drug.  , 

German  authorities,  who  have  studied  this  subject  most  attentively, 
consider  that  the  fittest  time  to  give  this  remedy  is  after  the  cessation 
of  the  active  stages  of  the  disease,  that  is,  when  the  pains  and  tender- 
ness of  the  bones  have  disappea-ed. 
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It  is  well  to  repeat  a  caution  against  the  uselessness  of  administering 
this  or  other  lime  salts  in  large  quantities,  for,  owing  to  their  very  low 
diffusion-power,  very  little  passes  into  the  blood.  A  grain  or  two 
grains,  several  times  a  day,  is  a  sufficient  dose.  Given  in  excess,  it 
hinders  digestion. 

Phosphate  of  lime  in  the  stomach  must  be  variously  affected  by  the 
free  acids,  as  lactic,  hydrochloric,  and,  in  a  lesser  degree,  acetic  acid, 
dissolve  it. 

Most  of  the  phosphate  passes  into  the  intestines,  where,  if  the  salt 
is  administered  too  long  a  time,  it  is  liable  to  form  concretions.  Being 
unaffected  by  the  pancreatic  and  biliary  secretions,  and  but  slightly 
soluble  in  the  intestinal  juice,  most  of  the  phosphate  passes  off  with 
the  stools. 

Phosphate  of  lime  is  highly  recommended  in  various  forms  of  chronic 
diarrhoea,  and  especially  in  that  of  young  children,  to  whom  it  may  be 
given  with  carbonate  of  lime  and  lactate  of  iron.  Whether  the  bene- 
ficial effects  are  due  to  its  direct  action  on  the  mucous  membrane,  or 
take  place  after  absorption,  in  the  manner  previously  described,  our 
present  knowledge  does  not  enable  us  to  decide. 

Being  soluble  in  the  acids  of  the  gastric  juice,  and  to  some  extent  in 
solutions  of  common  salt,  its  passage  into  the  blood  takes  place  prob- 
ably in  several  ways.  It  has,  however,  been  doubted  whether  any  por- 
tion, if  uncombined  with  food,  passes  into  the  blood,  since  no  augmen- 
tation of  this  salt  is  met  vnth  in  the  urine ;  nay,  in  some  cases  it  seems 
even  lessened.  The  observations  on  this  point  are,  perhaps,  too  scant 
to  set  the  question  at  rest. 

Much  phosphate  is  taken  either  in  combination  with  the  food,  or  so 
intimately  blended  with  it  that  it  is  well-nigh  impossible  to  separate  it 
from  the  tissue-forming  substances,  and  so  it  finds  ready  entrance  into 
the  blood,  with  the  digested  materials  constituting  the  chief,  and,  in 
ordmary  cases,  the  only,  source  of  phosphate  of  lime  for  the  supply  of 
the  system.  That  so  alkaline  a  fluid  as  the  blood  is  capable  of  dis- 
solvmg  the  phosphate  is  explained  by  its  solubility  in  solutions  con- 
tammg  free  carbonic  acid  or  common  salt. 


HYPOPHOSPHITE  OF  LIME.    HYPOPHOSPHITE  OF  SODA. 

Dr.  Churchill  recommends  these  drugs  in  phthisis,  and  his  state- 
m  nts  regardmg  the,r  action  have  for  the  most  part  been  upheld  by 
Dr.  Thorowgood  and  some  other  observers.  1   ^  u  uy 

Dr.  Churchill  commences  with  a  grain  and  increases  the  dose  to  six 
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or  seven  grains  a  day,  giving  it  in  the  form  of  syrup  or  pill.  Dr. 
Thorowgood  gives  a  grain  three  times  a  day  in  the  form  of  syrup.  In 
too  large  doses  it  may  produce  weakness,  sleepiness,  headache,  giddi- 
ness, noises  in  the  ears,  loss  of  appetite,  colic,  diarrhoea,  and  even 
bleeding  from  the  nose  and  lungs.  Dr.  Churchill  administers  these 
agents  uncombined,  and  cautions  against  giving  them  with  iron,  cod- 
liver  oil,  or  stimulants.  It  is  said  that  the  hypophosphites  increase 
appetite  and  digestion ;  promote  the  formation  of  the  blood ;  lessen 
cough  and  expectoration ;  relieve  pain  in  the  side  and  diarrhoea ;  and 
often  effect  a  cure.  They  are  said  to  be  more  useful  in  the  first  than  in 
the  second  stage ;  and  in  the  second  than  in  the  third  stage ;  and  when 
only  one  lung  is  affected — a  statement  sufficiently  obvious  and  applic- 
able indeed  to  every  remedy.  Thorowgood  says  they  are  more  success- 
ful with  young  than  with  old  people.  These  remedies  are  also  re- 
commended in  nervous  and  general  debility ;  teething ;  sperma- 
torrhoea ;  chlorosis  ;  and  anaemia. 


CHLORIDE    OF  POTASSIUM,   CHLORIDE    OF  SODIUM, 
CHLORIDE  OF  AMMONIUM. 

These  substances,  having  many  chemical  and  therapeutic  quaUties  in 
common,  have  been  grouped  together;  but  the  remarks  in  this  section 
refer  mainly  to  chloride  of  ammonium. 

These  salts  are  freely  soluble,  and  possess  high  diffusion-power.  The 
saltish  taste  common  to  them  all,  is,  in  the  case  of  chloride  of  ammo- 
nium, somewhat  disagreeable,  and  constitues  one  of  the  objections  to 


its  use 


These  chlorides  considerably  increase  the  secretion  from  the  mucous 
membrane ;  and  may  indeed  even  excite  catarrh.  This  is  notably  the 
case  with  chloride  of  ammonium,  which  is  consequently  employed 
chiefly  when  it  is  proposed  to  influence  the  mucous  membrane.  How 
do  these  chlorides  promote  the  formation  of  mucus?  Let  us  take  the 
instance  of  common  salt.  Chloride  of  sodium  is  a  large  constituent 
of  mucus,  and  salt,  when  taken  into  the  system,  probably  promotes  the 
production  of  those  secretions  of  which  it  forms  a  large  part.  It  is, 
indeed,  a  food  to  the  mucous  membranes.  This  suggestive  hypotos 
may  possibly  apply  in  the  case  of  other  members  of  this  group  The  e 
substances,  especially  sal  ammoniac,  are  sometimes  employed  in 
catarrhal  conditions  of  the  intestines,  to  prevent  the  formation  of  that 
thick  tenacious  mucus  which  forms  a  convenient  nidus  for  the  various 
worms  infesting  this  canal. 


CHLORIDES. 


X99 


Dr.  Rutherford's  experiments  with  fasting  dogs  lead  him  to  the  con 
elusion  that  common  salt  very  slightly  increases  the  secretion  of  bile. 

Owing  to  their  high  diffusion-power,  these  salts  pass  rapidly  into  the 
blood,  and  so  travel  along  the  intestines  too  small  a  distance  to  act  as 
purgatives ;  hence,  unless  administered  in  considerable  quantity,  they 
exert  very  little  influence  on  the  character  of  the  motions. 

Common  salt  is  used  to  produce  sickness,  or  to  promote  the  action 
of  other  emetics.  Given  in  poisoning  by  nitrate  of  silver  it  effects  a 
double  decomposition,  precipitating  the  silver  as  the  harmless  insoluble 
chloride. 

Chloride  of  ammonium  is  often  given  with  considerable  success  in 
chronic  catarrhs  of  the  bronchial  and  urinary  mucous  membrane.  It  is 
indicated  in  chronic  bronchitis  when  the  secretion  is  thick  and  abun- 
dant, and  it  may  be  applied  topically  to-  the  morbid  mucous  membrane 
by  the  atomizer. 

The  same  remedy  has  been  lauded  for  whooping-cough.  It  is  said 
to  be  frequently  successful  in  removing  the  pain  of  facial  neuralgia  "  of 
rheumatic  character."  It  should  be  given  in  half-drachm  doses,  and  if, 
says  Sir  T.  Watson,  four  doses  fail  to  give  relief,  the  drug  may  be  con- 
sidered unsuitable  for  the  case.  In  full  doses,  several  times  a  day,  I 
have  many  times  found  it  useful  in  facial  neuralgia.  Dr.  Anstie  speaks 
well  of  it  in  migraine,  clavus,  myalgia,  intercostal  and  hepatic  neuralgia, 
and  in  mild  forms  of  sciatica. 

Many  doctors  employ  this  salt  in  all  forms  of  neuralgia ;  and  I  have 
heard  some  eminently  practical  men  go  so  far  as  to  assert  that  in  this 
painful  affection  they  require  no  [new  remedy,  since  chloride  of  ammo- 
nium so  rarely  fails.  Mr.  Ashburton  Thompson  holds  this  remedy 
only  second  to  phosphorus. 

Chloride  of  ammonium  is  given  with  advantage  in  headaches  due  to 
menorrhagia,  amenorrhoea,  &c.  (Migraine.) 

Common  salt  sometimes  arrests  hsemoptysis.  Half  a  teaspoonful 
should  be  taken  undissolved,  and  be  repeated  occasionally  till  it  excites 
nausea. 

Dr.  Parkes  states  that  "  muriate  of  ammonia  is  not  oxydized,  but 
passes  out  unchanged  by  the  urine."  "  According  to  Bocker,  it  increases 
(in  health)  all  the  constituents  of  the  urine,  except  the  uric  acid,  which 
it  slightly  diminishes.  The  mean  daily  increase  of  the  urea  in  these 
experiments  was  4793  grammes,  or  74  grains,  an  amount  which 
mdicates  a  vast  augmentation  of  metamorphosis  or  of  ''elimination. 
The  volatile  salts  and  extractives  were  increased  by  no  less  than 
18-959  grammes,  or  292  grains,  which  was,  no  doubt,  partly  owing  to 
the  presence  of  the  volatile  chloride  of  ammonium."  (Parkes  o;i 
Urine.) 
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Group  containing  SULPHATE  OF  POTASH,  SULPHATE  OF 
SODA,  SULPHATE  OF  MAGNESIA,  PHOSPHATE  OF 
SODA,  TARTRATE  OF  POTASH,  BITARTRATE  OP 
POTASH,  TARTRATE  OF  POTASH  AND  SODA. 

We  have  adopted  this  grouping,  with  slight  modification  from  Buch- 
heim's  excellent  work  on  therapeutics. 

With  the  exception  of  the  sulphate  and  bitartrate  of  potash,  these 
substances  are  freely  soluble  in  water. 

The  sulphates  have  a  very  disagreeable  bitter  taste,  which  in  the 
phosphate  of  soda  is  but  slight,  and  in  the  tartrates  is  absent. 

They  are  all  purgative,  producing  watery  evacuations,  which  is 
probably  due  to  their  very  low  diffusion-power. 

They  have  little  or  no  affinity  for  animal  textures,  nor  much  attrac- 
tion for  water,  whence  they  effect  few  changes  in  the  organic  constituents 
of  the  body. 

While  they  all  act  as  purgatives,  producing  watery  evacuations,  they 
excite  very  little  irritation  in  the  mucous  membrane. 

How  do  they  produce  their  purgative  effect  ? 

Purgatives  may  act  in  one  of  two  ways,  or  in  both  combined. 

Some  purge  by  increasing  the  moisture  of  the  intestines,  and  so 
facilitating  the  passage  of  the  contents  along  the  canal ;  others  act  by 
increasing  the  peristaltic  action  of  the  intestines  so  that  the  contents 
are  urged  more  rapidly  towards  the  rectum ;  whilst  most  purgatives 
combine  both  modes,  although  one  action  usually  predominates. 

The  watery  character  of  the  motions  shows  without  doubt  that,  in 
part  at  least,  these  drugs  purge  by  augmenting  the  moisture  of  the 
contents  of  the  intestines — an  augmentation  effected  in  three  ways ; 
by  causing  water  to  flow  from  the  blood  into  the  intestines ;  by  exciting 
the  mucous  glands  of  this  tract  to  increased  secretion ;  or  by  effecting 
the  retention  of  the  water  already  present  in  the  intestines.  From 
Buchheim's  careful  observations  it  appears  that  these  salts  purge  solely 
in  virtue  of  their  power  to  retain  in  the  intestines  the  water  existing 
there,  producing  no  flow  of  fluid  from  the  blood,  no  increased  secretion 
from  the  mucous  glands,  shown  by  the  fact  that,  after  purgation  with 
these  medicines,  no  albuminous  substances  are  found  in  the  faeces. 
Other  observers,  however,  maintain  that  these  salts  do  cause  a  flow  of 
water  from  the  blood  into  the  intestines,  for,  when  a  solution  of 
sulphate  of  magnesia  is  put  into  a  knuckle  of  intestine  secured  at  both 
ends,  it  is  found  that  after  some  hours  the  contents  of  the  bag  are 
increased. 
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How  do  they  influence  the  retention  of  the  water  existing  in  the 
intestines  ? 

These  salts,  as  Ave  have  said,  possess  a  very  low  diffusion-power ; 
they  pass  slowly,  and  hardly  through  animal  membranes ;  that  is,  they 
pass  from  the  intestines  to  the  blood  with  difficulty,  being  for  a  long 
time  retained  in  the  canal.  As,  however,  they  hold  with  considerable 
tenacity  both  the  water  of  solution  and  that  encountered  in  their  course 
through  the  body,  this  water  is  prevented  from  passing  from  the 
stomach  and  intestines  to  the  blood.  It  is  not  generally  held  that  the 
members  of  this  group  act  purgatively  by  increasing  markedly  the 
peristaltic  contraction  of  the  intestines,  since  they  produce  neither 
much  pain  nor  griping.  It  appears  then  that  they  are  mere  expellents 
from  the  intestines,  not  eliminators  of  effete  material  from  the  blood, 
although  by  emptying  the  intestinal  canal  they  prevent  its  contamination 
by  the  products  of  faecal  decomposition. 

An  excellent  way  to  administer  some  of  these  salts  is  in  the  form  of 
Pullna,  Friedrichshail,  or  Hunyadi  Janos  water,  in  doses  varying  from  a 
wine-glassful  to  half  a  tumblerful  or  more.  Usually  one  dose  before 
breakfast  is  sufficient ;  if  not,  a  second,  and  even  a  third,  dose  may  be 
taken  in  the  course  of  the  day.  It  is  advisable  to  mix  the  natural 
water  with  a  third  or  an  equal  quantity  of  boiling  water ;  for  when 
taken  cold  it  is  sometimes  hable  to  "lie  heavy  on  the  stomach." 
Usually  a  wine-glassful  of  one  of  these  waters,  with  an  equal  quantity 
of  hot  water,  is  sufficient  to  open  the  bowels  without  much  griping  or 
pain. 

A  wine-glassful  of  Friedrichshail  water  in  a  breakfast- cupful  of  hot 
Avater  is  very  useful  in  bilious  sick  headache.  The  best  time  is  before 
breakfast,  though  it  is  useful  at  any  time.  It  stays  the  nausea  and  soon 
relieves  the  headache,  sometimes  without  purging.  The  taste  of  this 
mixture  is  not  very  disagreeable.  Pullna  or  Friedrichshail  water  mixed 
with  milk  is  a  good  purgative  for  children,  the  milk  disguising  the  bitter- 
ness of  the  natural  waters. 

An  orange  or  two  eaten  before  breakfast  is  a  pleasant  and  often 
eff"ectual  way  of  overcoming  moderate  habitual  constipation  ;  and  some- 
times, indeed,  this  plan  overcomes  the  more  obstinate  forms.  A  glass 
of  cold  water  before,  and  an  orange  soon  after,  breakfast,  are  another 
good  means  of  obviating  constipation,  and  if  oranges  before  breakfast 
disagree  they  should  be  taken  soon  after  it. 

There  are  many  persons,  especially  busy  worried  men,  whose  comfort 
and  well-being  seem  to  depend  on  an  efficient  daily  evacuation  of  the 
bowels.  If  they  pass  a  day  without  relief  of  the  bowels,  or  if  the 
defecation  is  delayed  to  the  after  part  of  the  day,  they  suffer  from 
mental  dulness  and  inactivity,  a  kind  of  fogginess,  with  much  irritability 
and  perhaps  a  dull  "stupid"  headache.    They  are  quite  conscious  of 
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their  irritability,  but  cannot  well  control  it.  Directly  the  bowels  act 
freely  these  symptoms  vanish  at  once,  the  head  clears,  the  spirits  revive, 
the  ill  temper  disappears,  they  recover  their  full  mental  capacity,  and  in 
a  short  time  longer,  perhaps  half  an  hour  or  an  hour,  the  headache 
disappears.  With  many  such  patients  the  constipation  is  not  obstinate, 
but  they  pass  daily  a  hardened  dry  evacuation  insufficient  to  give 
comfort.  Porridge,  brown  bread  and  exercise  is  generally  sufficient  to 
overcome  the  constipation.  If  not,  then  fruit  before  or  after  breakfast 
should  be  tried,  and  this  failing,  the  natural  purgative  waters  will  often 
prove  useful. 

Carlsbad  waters  are  eminently  useful  in  many  abdominal  diseases. 
The  imported  waters  are  especially  efficacious  when  a  dietary  is  adopted 
similar  to  that  enjoined  at  Carlsbad.  The  water  should  be  warmed  to 
about  1 00°  to  110°,  and  the  patient  must  drink  three  to  six  tumblerfuls 
before  breakfast,  prolonging  the  drinking  over  an  hour  or  more,  and  if 
possible  whilst  taking  exercise  in  the  open  air.  Dr.  Stephen  Ward  says, 
"  even  when  first  taken  and  in  moderate  quantity  they  usually  cause 
pulpy  slimy  stools  of  dark  colour  and  offensive  odour.  These  stools  are 
generally  frequently  repeated,  and  the  patient  is  astonished  at  the 
quantity  that  sometimes  comes  away,  but  in  many  persons  no  very 
evident  symptoms  beyond  the  purgative  action  attend  the  drinkmg  of 
the  waters."  I  have  rarely  seen  them  purge,  because,  perhaps,  I  have 
chiefly  used  them  in  obstinate  constipation.  The  quantity  to  be  taken 
depends  on  their  effects.  It  is  better  to  begin  with  three  tumblerfuls 
and  gradually  increase  the  quantity  to  four,  five,  or  six  according  to  the 
action.  This  treatment  must  be  continued  three  weeks  or  a  month. 
It  often  induces  some  weakness.  It  reduces  stoutness  and  sometimes 
even  makes  a  patient  very  thin.  But  if  it  produce  much  depression  or 
excite  nervous  symptoms,  a  smaller  quantity  must  be  taken,  and  the 
course  must  be  limited  to  a  fortnight  or  three  weeks.  The  good  effects 
are  sometimes  not  apparent  till  a  week  or  so  after  the  course.  The 
diet  at  Carlsbad  is  extremely  simple:  "Fat,  butter,  cream,  pastry, 
cheese,  rich  meats,  as  pork,  goose,  sausages,  salmon,  mackerel,  herrings, 
anchovies,  entrees,  and  other  dishes,  seasoned  with  spices,  pepper, 
onions,  garlic,  &c.,  are  to  be  avoided.  Dressed  salads,  cucumber,  and 
uncooked  fruit  generally  are  objected  to  as  being  indigestible  and  likely 
to  cause  flatulence  and  irritation  of  the  bowels.  Tlie  use  of  spirits  is 
absolutely  forbidden,  and  the  wine  of  the  country,  or  the  lighter  trench 
wines,  are  permitted  only  sparingly  and  in  cases  especially  requirmg  a 
certain  amount  of  stimulus.  The  breakfast,  which  is  usually  taken 
about  an  hour  after  drinking  the  last  cup  of  water,  consists  merely  ot 
weak  tea  or  coffee,  with  milk  and  a  little  sugar,  and  small  well-baked 
rolls  or  second  day's  bread ;  meat,  fish,  or  eggs  being  excluded,  except 
for  the  very  delicate.    The  dinner,  which  takes  place  at  one,  consists 
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but  of  three  courses ;  soup,  free  from  grease  and  spices,  and  thickened 
with  barley,  rice,  or  vermicelli ;  meat,  as  beef,  mutton,  lamb,  poultiy, 
or  game,  with  well  boiled  fresh  vegetables  ;  and  a  light  simple  pudding 
or  a  compote  of  stewed  fruit;  a  cup  of  coffee  may  be  taken  in  the 
afternoon;  a  light  supper  is  taken  at  eight  o'clock;  and  smoking  in 
moderation  is  not  objected  to."    (Dr.  Stephen  Ward.) 

This  treatment  is  extremely  useful  in  obstinate  habitual  constipation, 
and  by  its  means  I  have  cured  some  of  the  most  rebellious  cases.  In 
such  instances  it  may  not  reUeve  the  bowels  for  some  days,  indeed 
even  a  week  may  pass  without  reHef;  in  other  cases  it  at  once  produces 
one  or  two  soft  copious  natural  evacuations,  and  on  discontinuing  the 
water  the  bowels  act  daily.  After  some  months,  however,  a  recourse  to 
the  waters  may  again  become  necessary,  owing  generally  to  some  fault 
in  the  patient's  habits.  In  cases  of  simple  obstinate  constipation,  it  is 
not  necessary  to  enforce  very  strictly  the  rigorous  Carlsbad  regimen  just 
described. 

Again,  in  cases  like  the  following,  Carlsbad  waters  are  very  useful  : — 
a  middle-aged  woman  accustomed  to  eat  and  drink  somewhat  too 
freely  suffers  from  acidity,  much  flatulence,  constipation  with  attacks  of 
pain  at  the  epigastrium,  or  over  the  liver,  or  between  the  shoulders,  the 
conjunctiva  becoming  rather  jaundiced  and  the  complexion  sallow.  In 
a  case  like  this,  a  well-regulated  diet  greatly  assists  the  action  of  the 
waters.  This  treatment  is  also  useful  in  gall  stones  and  gout.  Patients 
sometimes  say  they  have  tried  Carlsbad  waters  without  good  results, 
when  they  have  simply  taken  Carlsbad  salts  dissolved  in  a  small  quantity 
of  water.  In  such  a  form  the  Glauber  salts  purge,  but  fail  to  yield  the 
same  excellent  results,  as  when  given  largely  diluted  with  water ;  I  have 
no  doubt  that  the  large  bulk  of  water  plays  a  prominent  part  in  the 
therapeutic  effects. 

The  medicines  now  under  consideration  are  not  to  be  indiscriminately 
used.  Bitartrate  of  potash  is  employed  in  both  general  and  local 
dropsies,  but  more  frequently  in  general  dropsies,  and  is  especially  used 
as  a  hydragogue  cathartic  in  Bright's  disease,  to  prevent  dangerous 
watery  accumulation  in  the  cellular  tissues,  or  in  the  cavities  containing 
the  heart  and  lungs.  With  the  water,  it  draws  off  also  the  effete  and 
poisonous  matters  which  in  this  disease  are  retained  in  the  blood. 
Being  mere  evacuants  of  the  intestines,  these  remedies  might  be 
thought  ineffectual  to  withdraw  either  water  or  urea  from  the  system  ; 
but  a  little  reflection  will  show  us  this  is  not  the  case. 

During  digestion,  a  considerable  quantity  of  fluid  is  poured  into  the 
intestines  by  the  stomach,  the  liver,  and  the  pancreas.  Now,  if  the 
blood  contains  poisonous  matters,  some  portion  of  the  poison  must 
contaminate  the  fluids  secreted  by  these  organs.  By  retaining  in  the 
canal  much  of  this  fluid,  until  it  undergoes  expulsion  through  the  anus, 
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these  medicines  diminish  the  quantity  of  fluid  of  the  body,  removing 
simultaneously  some  of  the  poisonous  matters  accumulated  in  it.  So 
far,  theory;  and  experience,  we  find,  supports  it.  The  concurrent 
testimony  of  practical  men  bears  witness  to  the  fact  that  free  purging 
with  bitartrate  of  potash,  or  by  other  members  of  this  group,  lessens 
the  fluid  in  the  cellular  tissue  and  cavities  of  the  body,  while  it  often 
simultaneously  removes  coma,  convulsions,  and  other  symptoms  due  to 
the  poisoned  blood.  It  is  a  treatment  that  must  be  adopted  with 
caution ;  for  it  must  be  borne  in  mind  that  free  purging  is  weakening. 

A  brisk  purgative  frequently  promotes  free  and  abundant  secretion 
from  the  kidneys,  either  when  healthy  or  diseased  ;  and  herein  we  have, 
perhaps,  further  elucidation  of  the  good  effects  of  these  remedies  in 
Bright's  disease. 

Some  member  of  this  group,  generally  either  sulphate  of  magnesia  or 
phosphate  of  soda,  is  often  given  as  an  intestinal  evacuant  in  fever ; 
hence  they  are  reputed  to  be  febrifuge.  But  their  action  is  due  simply 
to  the  unloading  of  the  bowels,  since  it  is  well  known  that  constipation 
augments  the  preternatural  fever  heat. 

For  fever  patients.  Dr.  Armstrong  strongly  recommended  free  purga- 
tion to  the  extent  of  several  evacuations  daily,  during  the  first  few  days, 
before  exhaustion  sets  in.  This  treatment  still  finds  just  favour  v/ith 
many  practical  authorities,  although  it  is  not  approved  by  Dr.  Graves. 
It  is  considered  that  free  purgation  in  scarlet  fever  prevents  severe  sore- 
throat,  glandular  swellings,  discharges  from  the  nose  and  ears,  with 
many  other  disagreeable  sequelae. 

In  measles  purgatives  must  be  given  with  caution,  the  bowels  being 
generally  irritable,  and  diarrhoea  often  present. 

The  salts  of  this  group  most  frequently  employed  are  the  bitartrate 
of  potash,  sulphate  of  magnesia,  and  phosphate  of  soda.  This  phos- 
phate, well-nigh  tasteless,  may  be  given,  unsuspected  in  a  little  broth, 
to  children. 

The  sulphates  are  common  ingredients  in  purgative  natural  waters, 
and  in  this  form  are  frequently  taken  in  small  doses  in  constipation  or 
torpid  liver.  In  obstinate  constipation  a  draught  should  be  taken  once 
or  twice  daily.  Small  doses,  often  repeated,  act  with  greater  certainty 
than  a  single  large  dose  ;  hence,  when  the  bowels  are  tightly  locked  up, 
having  resisted  the  action  of  a  full  dose  of  Epsom  salt,  it  is  a  good 
practice  to  give  the  same  remedy  in  small  and  often-repeated  quantities. 

It  should  be  mentioned  that  sulphate  of  potash  should  be  given  with 
some  caution,  for,  although  usually  a  safe  and  mild  purgative,  it  has 
proved  in  some  cases  poisonous. 

Rutherford,  from  his  experiments  witli  fasting  dogs,  finds  that  phos- 
phate of  soda  is  a  powerful  cholagogue,  not  merely  emptying  the  gall 
bladder  and  biliary  ducts,  though  actually  increasing  the  secretion  of  bile  3 
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Sulphate  of  potash  and  Rochelle  salts  he  finds  moderate  cholagogues, 
whilst  sulphate  of  soda  is  only  a  feeble  hepatic  stimulant.  Strange  to 
say,  he  finds  that  sulphate  of  magnesia  produces  no  effect  on  the  liver. 
It  is  interesting  to  observe  that  sulphate  of  soda  is  the  chief  ingredient 
in  Carlsbad  water,  so  largely  used  for  its  action  on  the  liver. 

On  account  of  the  low  diffusion-power  of  these  salts,  very  little  passes 
into  the  blood,  the  greater  part,  especially  when  they  purge,  passing 
from  the  system  with  the  fseces.  Small  doses,  if  they  tarry  long  in  the 
intestines,  ultimately  pass  into  the  blood,  and  are  separated  by  the 
kidneys.  They  are  reputed  to  act  as  diuretics.  The  tartrates  of  this 
group  are  highly  esteemed  as  excellent  diuretics  in  Bright's  disease, 
and  are  often  employed  in  doses  short  of  purging.  The  tartrates  and 
bitartrates  are  converted  into  carbonates,  partly  in  the  intestines,  and 
partly  in  the  blood.  They  thus  lessen  the  acidity  of  the  urine,  or  even 
render  it  alkaline.  Except  in  the  case  of  phosphate  of  soda,  the  action 
of  these  salts  on  the  constituents  of  the  urine,  either  in  health  or 
disease,  has  not  yet  been  worked  out. 

As  the  action  of  phosphate  of  soda  and  of  phosphoric  acid  appears 
to  be  nearly  identical,  w^e  will  speak  of  them  conjointly ;  and  for  the 
account  of  their  action  we  must  be  indebted  to  Dr.  Parkes's  classical 
work  on  the  urine. 

If  Bocker's  experiments  on  his  own  person  are  to  be  accepted  as 
conclusive,  the  effects  of  these  substances  are  highly  singular.  He 
found  that  phosphoric  acid  always  carried  potash  out  with  it,  and  that 
phosphate  of  soda  changed  its  base,  taking  potash  in  its  place. 

Phosphate  of  scda,  therefore,  greatly  lessens  the  quantity  of  potash 
in  the  body,  and  the  acid  would  greatly  diminish  the  amount  of  alkali 
in  the  blood,  but  for  the  singular  fact  observed  by  Bocker,  that,  while 
eliminating  potash,  both  phosphoric  acid  and  phosphate  of  soda  caused 
a  retention  of  chloride  of  sodium  in  the  blood  to  such  a  degree  as 
actually  to  heighten  the  alkalinity  of  the  body. 

The  effect  of  phosphate  of  soda  is  to  lessen  the  urea  in  the  urine, 
partly  by  the  retarding  effect  it  exercises  on  digestion,  so  limiting  the 
supply  of  food  to  the  system,  and  consequently  diminishing  the  quan- 
tity of  urea  separated  by  the  kidneys.  But  it  appears  that  this  diminu- 
tion is  due  in  part  to  lessened  metamorphosis  of  tissue,  since,  even 
when  the  salt  is  given  on  an  empty  stomach,  the  urea  is  still  diminished. 
Phosphoric  acid  neither  lessens  the  urea,  nor  affects  the  digestion. 

For  further  information  regarding  the  influence  of  these  two  medi- 
cines on  the  urine  we  must  refer  our  readers  to  Dr.  Parkes's  work. 
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NITRATE  OF  POTASH,  NITRATE  OF  SODA. 

These  salts  possess  a  very  high  diffusion-power,  and  are  freely  soluble 
in  water.  They  lower  the  temperature  of  water,  an  effect  very  con- 
siderably increased  if  sal  ammoniac  is  mixed  with  the  nitre.  This 
combination  of  salts  used  to  be  applied  to  the  skin  as  a  refrigerator, 
though  now  it  is  rarely  so  employed,  and  is  to  be  especially  avoided  if 
the  skin  is  broken,  as  solutions  of  the  nitrate  are  very  irritating  to 
wounds.    Ice  is  in  every  way  a  better  refrigerator. 

The  inhalation  of  the  fumes  of  burnt  nitre  paper  will  sometimes 
avert  the  paroxysm  of  asthma.  According  to  Dr.  Hyde  Salter  this 
treatment  is  most  effectual  in  pure  uncomplicated  asthma.  He  points 
out  that  the  paper  must  not  imbibe  too  much  nor  too  little  nitre.  If 
the  bibulous  paper  is  too  thin,  it  absorbs  insufficient  nitre ;  if  too  thick, 
it  takes  up  excess  of  nitre,  and  the  fumes  are  too  carbonaceous,  the 
paper  burning  too  fast,  with  a  sudden  explosive  flame.  There  should 
be  no  brown  smoke,  but  clear  white  fumes.  Red  blotting  paper  of 
moderate  thickness  and  loose  texture  is  best.  Dr.  Salter  gives  the 
following  directions  for  the  manufacture  of  nitre-paper : — Dissolve  four 
ounces  of  nitre  in  half  a  pint  of  boiling  water;  pour  the  liquid  into  a 
small  waiter,  and  soak  the  paper,  then  drain  and  dry  it.  Cut  it  into 
pieces  four  inches  square,  and  when  required,  burn  one  or  two  of  these 
pieces,  or  a  piece  may  be  burnt  nightly  in  the  bedroom.  The  prepared 
paper  must  be  kept  in  a  dry  place.  In  the  Pharmacopoeia  of  the 
Throat  Hospital,  Dr.  Morell  Mackenzie'gives  the  preparation  of  three 
papers  of  different  strength ;  one  made  from  a  solution  containing  sixty 
grains,  another  forty  grains,  and  the  third  thirty  grains  of  nitre  to  an 
ounce'  of  water.  He  directs  the  paper  to  be  cut  into  pieces  three 
inches  long  and  half  an  inch  broad,  and  one  to  six  of  these  pieces 
to  be  used  successively  at  each  inhalation.  The  paper  is  burned  in 
a  jar  and  the  fumes  inhaled  by  taking  deep  inspirations  from  the 
fuming  vessel.  Various  substances. may  be  added  to  the  solution  and 
appear  in  some  instances  to  heighten  the  effect  of  the  nitre,  such  as 
compound  tincture  of  benzoin,  spirits  of  camphor,  oil  of  cassia,  and 
tincture  of  sumbul.  It  is  a  singular  circumstance,  affording  a  marked 
example  of  the  "caprice"  of  asthma,  that  a  paper  prepared  with  nitre 
only  will  reUeve  one  patient,  yet  will  utterly  fail  to  relieve  another, 
although  a  nitre  paper  prepared  in  a  different  manner  may  be  quite 
successful.  It  must  be  borne  in  mind,  therefore,  that  although  one 
kind  of  nitre  paper  has  failed,  it  does  not  necessarily  follow  that 
another  sort  of  nitre  paper  will  also  fail.  Sometimes  a  thin  paper  fails 
where  a  thick  one  succeeds,  or  vice  vcrsL    It  appears  indeed  that  very 
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slight  dififerences  in  the  mode  of  manufacture  influence  the  therapeutic 
effects.  Many  quack  papers  said  to  contain  other  substances  besides 
nitre,  or  besides  nitre  and  chlorate  of  potash,  often  succeed  admirably. 

A 'considerable  recent  experience  leads  me  to  conclude  that  these 
papers  would  prove  much  more  relieving  if  somewhat  differently  pre- 
pared, and  if  pieces  were  burned  sufficiently  large  to  fill  the  room  with 
fumes.  The  most  efficacious  paper  is  made  by  dipping  ordinary  white 
blotting  paper  in  a  boiling  saturated  solution  of  nitrate  of  potash  and 
chlorate  of  potash.  Paper  thusprepared  burns  with  a  flame.  A  large  piece, 
the  size  of  course  depending  on  the  dimension  of  the  room,  often  suc- 
ceeds when  other  prepared  papers  fail.  A  piece  ten  inches  square,  and 
sometimes  two  or  three  pieces  are  required.  When  ordinary  papers 
have  failed,  I  have  recently  used  in  some  cases  with  advantage  a  pastile 
compounded  of  two  parts  of  nitre,  one  part  of  chlorate  of  potash,  ■jvith 
two  parts  of  lycopodium  powder.  My  friend,  Mr.  William  Murrell,  is 
using  with  much  success  a  thick  paper  soaked  in  a  boiling  saturated 
solution  of  nitre  and  chlorate  of  potash.  This  thick  paper,  made  by 
the  adhesion  of  six  sheets  during  crystallization,  contains,  when  dry, 
t^vice  its  own  weight  of  salt,  and  a  piece  of  paper  six  inches  square, 
takes  up  nearly  half  an  ounce  of  the  mixed  salt.  Certain  cases  require 
a  greater  quantity  of  nitre  smoke  than  others.  I  am  convinced  that 
the  reason '  why  papers  appear  in  so  many  cases  to  fail,  is  that 
they  are  not  adequately  impregnated  with  nitre,  and  are  consumed  too 
sparingly. 

The  crystals  of  nitre  have  a  cooling  saline  taste,  and  in  acute  inflam- 
mation of  the  throat  are  sometimes  sucked,  but  other  remedies  are 
preferable. 

These  salts,  it  is  thought,  while  undergoing  solution  in  the  stomach, 
will  absorb  heat,  and  cool  this  organ ;  but  to  be  of  any  service  in  this 
way  a  sufficient  quantity  cannot  be  taken  mth  safety.  Ice  or  iced  water 
is  far  more  effectual. 

In  large  doses  the  nitrates  inflame  the  stomach.  Even  when  taken 
for  some  time  in  moderate  quantities,  they  considerably  disorder  diges- 
tion, producing  nausea,  vomiting,  and  a  coated  tongue ;  consequently, 
their  action  must  be  carefully  watched. 

How  the  nitrates  excite  inflammation  of  the  skin  or  stomach  is  not 
yet  explained;  for,  if  these  tissues  are  soaked  in  solutions  of  these  salts, 
no  other  change  takes  place  than  occurs  from  the  action  of  simple 
water. 

From  their  high  diffusion-power  these  salts  speedily  enter  the  circu- 
lation. Unless,  indeed,  large  quantities  are  taken,  they  pass  but  a  short 
way  along  the  intestines,  and,  therefore,  do  not  purge,  and,  indeed  so 
far  as  we  know  at  present,  exert  little  or  no  direct  influence  on  either 
the  small  or  large  intestines. 
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Much  conjecture  has  been  hazarded  regarding  the  action  of  the 
nitrates  on  the  blood.  It  is  well  known  that  they  prevent  the  coagula- 
tion of  the  fibrin  in  blood  withdrawn  from  the  body,  or,  when  coagulated, 
dissolve  it.  Scherer,  however,  asserts  that  they  will  not  dissolve  the 
fibrin  of  inflammatory  blood.  These  facts  have  led  to  the  supposition 
that  the  nitrates  may  possess  a  like  influence  over  fibrin  in  the  circula- 
tion, and  that  they  are  indicated  when  this  substance  is  in  excess,  as  in 
inflammations  and  acute  rheumatism.  There  is  no  proof,  however,  that 
the  nitrates  possess  any  such  power  ;  and,  indeed,  unless  employed  in 
considerable  quantities,  they  exert  very  little  influence  upon  fibrin  out 
of  the  body.  Hence  it  cannot  be  expected  that  after  its  dilution  with 
the  fluids  of  the  circulation,  harmless  doses  can  in  any  way  influence 
the  fibrin  of  the  blood.  But,  indeed,  this  notion  is  no  longer  tenable ; 
for  it  has  been  ascertained  that  blood  withdrawn  from  the  body,  both 
before  and  after  the  administration  of  nitrate  of  potash,  contains  in  each 
case  the  same  quantity  of  fibrin. 

These  salts  are  considered  to  be  highly  useful  in  acute  rheumatism, 
and  are  supposed  to  protect  the  valves  of  the  heart,  or  to  restore  them 
to  their  natural  state  when  damaged  by  rheumatism— a  supposition 
founded  on  a  misapprehension  of  the  morbid  processes  which  lead  to 
valvular  contraction  and  incompetency.  These  structural  changes,  it 
was  imagined,  resulted  from  the  deposition  of  fibrin  on  the  surface  of 
the  valve's,  and  the  subsequent  contraction  of  this  substance  rendered 
them  shrunken  and  inefficient,  the  truth  being  that  these  changes  in  the 
valves  are  owing  to  lymph  formed  in  their  own  substance.  Occasionally, 
it  is  true,  fibrin  is  deposited  on  thickened  and  roughened  valves,  but 
even  this,' as  has  just  been  pointed  out,  these  salts  can  neither  prevent 
nor  remove. 

While  it  must  be  admitted  that  these  salts  do  not  act  m  the  way 
supposed  many  high  authorities  consider  that  nitre  mitigates  and 
shortens  In  attack  of  rheumatism.  The  advocates  of  nitre  admmister 
it  in  large  doses,  freely  diluted  in  water,  giving  as  much  as  half  an 
ounce  to  an  ounce  of  the  salt  in  the  course  of  the  day  in  lemonade  or 
barley-water  agreeably  sweetened.  The  urine,  it  is  said,  becomes  very 
abundant,  when  the  fever  declines,  and  the  pains  abate.  At  present 
there  are  no  observations  sufficiently  exact  to  determme  this  pomt. 

The  same  discrepancies  of  opinion  prevail  regarding  the  mfluence  ot 
the  nitrates  on  acute  inflammation.  , 

Large  doses  produce  pains  in  the  stomach,  with  vomiting  a  d 
diarrhL,  great  weakness,  faintings,  loss  of  consciousness,  and  death^ 
The  same  symptoms  are  witnessed  in  a  minor  degree   when  less 

immoderate  quantities  are  used.  The  P'^^^i^/^  ^^^7!^  '^"f '  atd 
inclined  to  exert  either  body  or  mind,  and  the  pulse  is  feeble  and 

slow. 
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These  salts  readily  pass  from  the  body  through  the  kidneys  with 
the  urine,  and  in  their  passage  may  irritate  and  inflame  the  urinary 
organs,  and  in  large  doses  may  even  produce  bloody  urine. 

Nitrate  of  potash  has  been  recommended  in  the  incontinence  ot 
urine  of  children. 

The  nitrates  appear  to  increase  temporarily  the  water  and  urea  of 
the  urine ;  ultimately,  however,  these  both  fall  below  their  natural 
amount ;  hence  the  nitrates  are  mere  eliminators  of  these  substances. 

In  some  quarters  they  enjoy  a  very  high  reputation  as  diuretics,  and 
in  certain  cases  appear  to  be  of  considerable  service.  Their  diuretic 
action  is  well  displayed  in  lumbago  and  chronic  rheumatism ;  accom- 
panied by  scanty  high  coloured  urine  which  becomes  turbid  on  cooling. 
Ten  grains  of  the  salt  dissolved  in  water,  taken  hourly  or  every  two 
hours,  in  most  cases,  will  soon  increase  the  urine,  rendering  it  clear  and 
limpid,  when  the  rheumatic  pains  generally  decline. 


CHLORATE  OF  POTASH. 

In  many  of  its  chemical  properties  Chlorate  of  Potash  corresponds  to 
the  preceding  group  of  nitrates  ;  like  them  endowed  with  a  high  diffu- 
sion-power, it  differs  in  its  sparing  solubility. 

A  solution  of  the  chlorate  used  as  a  wash  is  said  to  clean  and  stimu- 
late foul  ulcers  ;  but  other  remedies  are  more  effective. 

This  salt  appears  to  increase  the  flow  of  the  saliva,  and,  according  to 
Hutchinson  and  others,  to  produce  ulceration  of  the  mucous  membrane 
of  the  mouth.  It  is  largely  used  in  various  affections  of  the  mouth, 
and  is  of  signal  service  in  mercurial  and  simple  salivation,  in  ulcerative 
stomatitis  and  aphtha.  It  is  particularly  useful  in  ulceration  of  the 
edges  of  the  gums,  generally  limited  to  one  side  of  the  mouth,  affecting- 
both  the  upper  and  lower  jaws,  also  that  part  of  the  tongue  and  cheeks 
coming  in  contact  with  the  ulcerated  gums.  Although  not  at  all  dan- 
gerous, it  is  often  a  very  obstinate  complaint,  especially  with  adults, 
though  children  are  most  prone  to  it.  The  influence  of  the  chlorate 
on  this  form  of  ulceration  is  almost  magical ;  in  one  or  two  days  it 
cleans  the  dirty  looking  ulceration,  and  heals  it  in  a  day  or  two  more. 
It  is  said  to  cure  follicular  and  phagedenic  ulceration  like  a  charm. 
Dr.  Lloyd  Roberts  says,  that  chlorate  of  potash  may  be  taken  internally, 
and  used  as  a  lotion  for  the  teazing  dryness  of  the  mucous  membrane  of 
the  throat  left  after  diphtheria  and  scarlatina. 

Dr.  Leonard  Sedgwick  speaks  highly  of  chlorate  of  potash  in 
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catarrh  ;  he  says,  it  quickly  reHeves  stuffing  of  the  nose,  rawness  of  the 
throat,  and  thickness  of  voice.  Taken  early  and  frequently,  it  will  stop 
many  a  cold.  Eight  or  ten  lozenges  should  be  sucked  in  the  twenty- 
four  hours. 

Some  assert  that  the  action  of  chlorate  of  potash  is  simply  local,  and 
that  its  good  effects  are  all  due  to  its  topical  application. 

Chlorate  of  soda  is  more  soluble  than  chlorate  of  potash,  and  is  said 
to  be  equally  serviceable. 

Chlorate  of  potash  seems  to  produce  but  little  effect'on  the  stomach, 
unless  taken  in  considerable  quantities,  when,  like  the  nitrates,  it 
inflames  the  mucous  membrane,  and  produces  both  vomiting  and 
diarrhoea.    It  is  not  employed  in  diseases  of  the  stomach. 

Owing  to  its  high  diffusion-power  it  passes  readily  into  the  blood,  but 
owing  to  its  slight  solubility,  a  large  quantity  of  this  salt  cannot  find  its 
way  quickly  into  this  fluid. 

Dr.  Kent  Spender  recommends  large  doses  of  it  in  phthisis,  and  lets 
the  patient  drink,  ad  libitum,  a  concentrated  solution.  This  treatment, 
he  says,  checks  diarrhoea  and  prolongs  life.  He  recommends,  also, 
large  doses  in  the  stomatitis  of  children. 

As  this  salt  easily  parts  with  its  oxygen,  it  was  at  one  time  supposed, 
that  by  yielding  up  this  element  to  the  blood  and  tissues,  it  might  pro- 
mote oxidation  ;  but  careful  observations  have  conclusively  proved  the 
erroneousness  of  this  view,  as  the  salt  can  be  obtained  unaltered  from 
the  urine. 

It  has  been  recommended  in  facial  neuralgia. 

Its  influence,  if  any,  on  the  organs  of  the  body  is  unknown. 


ALUM,  DRIED  ALUM,  ACETATE  OF  ALUMINA. 

These  salts  are  employed  almost  exclusively  as  topical  astringents. 

They  act  as  astringents,  in  virtue,  it  is  supposed,  of  their  capacity  to 
unite  with  albumen,  and  coagulate  it. 

Thev  produce  no  eff-ect  on  the  entire  skin ;  but  when  applied  to  sores, 
they  coagulate  the  albumen  of  the  pus,  mucus,  or  of  the  tissues  them- 

iTes,  thus  coating  the  sore  with  an  impermeable  layer,  and  prc^ctmg 
it  from  the  action  of  the  air.  Like  the  salts  of  many  other  metals, 
rium  mly  be  used  to  form  this  protective  coating. 
a  further  action  than  that  just  described  ;  for,  as  ^-f^^'f''^!^^^ 
astringents  by  combining  with  and  condensing  the  tissues.  The  topical 
appUcation  of  alum  contracts  the  blood-vessels  and  le.ssens  the  supply 
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of  blood  to  a  sore.  By  constringing  the  blood-vessels,  and  by  condens- 
ing the  tissues  themselves,  the  members  of  this  group  will  depress  the 
vital  action  of  a  sore,  and  so  check  the  secretion  of  mucus  or  pus.  For 
this  purpose  alum  is  applied  dry,  or  in  solution,  to  relaxed  and  abun- 
dantly secreting  sores. 

In  such  cases  other  astringents  generally  succeed  better. 

Alum  solutions  may  be  applied  to  free-weeping  eczematous  surfaces 
to  check  profuse  discharge,  and  to  bring  the  eruption  into  a  condition 
suited  for  other  remedies.  Like  other  astringents,  alum  is  generally 
insufficient  to  heal  eczema. 

Owing  to  their  property  of  condensing  tissues  and  coagulating 
albumen,  these  substances  may  be  used  to  control  the  milder  forms  of 
bleeding,  and  alum  in  an  emergency  has  the  advantage  of  being  almost 
always  at  hand.  In  severe  haemorrhage  other  treatment  is  of  course 
required,  but  to  check  the  bleeding  of  the  gums,  of  piles,  leech-bites  or 
slight  cuts,  alum  dusted  on  the  affected  part,  first  Aviping  it  dry,  or 
applied  in  pretty  strong  solution,  is  generally  sufficient.  In  epistaxis 
alum  may  be  injected  into  the  nose,  or  may  be  snuffed  up  as  the  dried 
powder. 

In  strong  solutions  (six  grains  to  the  ounce)  alum  has  been  recom- 
mended, though  it  is  little  used,  in  prolapsed  anus  or  uterus. 

In  vulvitis  of  children,  few  remedies  can  be  compared  to  alum,  used 
in  the  strength  of  sixty  grains  to  a  pint  of  water,  and  frequently  applied, 
every  hour  or  oftener,  by  the  help  of  a  syringe,  to  the  secreting  surface, 
first  washing  away  the  pus  with  warm  water  and  then  applying  between 
the  parts  a  piece  of  lint  soaked  in  the  lotion.  Although  generally 
successful,  this  treatment  sometimes  fails  to  check  this  troublesome 
complaint,  even  when  it  cannot  be  traced  to  any  irritation,  as  worms, 
constipation  or  teething.  In  some  cases,  the  discharge  besides  coming 
from  the  surface  of  the  vulvte,  is  poured  out  from  the  lining  membrane 
of  the  vagina,  when  it  is  necessary  to  take  care  to  pass  the  injection  up 
the  vagina.  Want  of  attention  to  this  fact  explains  the  occasional 
failure  of  treatment  and  apparent  obstinacy  of  the  case.  The  solution 
just  recommended  may  sometimes  prove  too  strong,  increasing  both 
the  inflammation  and  the  discharge,  when,  of  course,  its  strength  must 
be  reduced. 

Similar  solutions  are  useful  in  chronic  otorrhoea,  but  alum  is  far 
inferior  to  glycerine  of  tannic  acid. 

A  solution  of  alum,  of  the  strength  of  eight  grains  to  the  ounce  of 
water,  is  an  excellent  solution  in  simple,  and  especially  in  purulent 
ophthalmia  of  children.  The  conjunctiva  must  be  well  washed  with  it 
every  quarter  or  half  hour,  for  success  depends  on  the  frequency  of  the 
application.  Simple  water,  as  frequently  applied,  is  a  useful,  althougli 
inferior,  substitute.  ° 
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Few  substances  are  so  useful  as  alum  in  certain  diseases  of  the 
mouth.  Thus  in  simple  ulcerative  stomatitis — that  form  which, 
beginning  at  the  edge  of  the  gums  and  never  spreading  far  beyond, 
is  often  limited  or  most  marked  over  one  half  of  the  jaw — gives  way 
in  a  few  days  to  dried  alum  applied  with  the  finger  many  times  a  day. 
It  is  not  merely  astringent ;  but,  from  its  attraction  for  water  (which  it 
has  lost  by  being  heated),  it  is  also  slightly  escharotic,  and  gently 
stimulating  to  the  indolent  tissues.  Ulcers  like  these  produce  ulcera- 
tion by  contact  with  the  contiguous  mucous  membrane  of  the  tongue 
or  cheek. 

Aphthous  ulcers,  showing  but  little  disposition  to  heal,  or  indeed 
tending  to  spread,  may  be  touched  with  dried  alum  a  few  times  a  day 
with  the  best  effect.  Usually  no  such  application  is  required,  and 
chlorate  of  potash  and,  perhaps,  a  purgative  are  all  that  is  necessary. 
Other  forms  of  ulceration  may  be  treated  in  the  same  way.  Alum  is 
recommended  to  be  applied  to  the  throat  either  dry  or  in  solution  in 
simple  or  scarlatinal  sore  throat,  in  tonsillitis,  and  even  diphtheria. 
Alum  being  now  little  used  in  any  of  these  cases,  its  advocates,  perhaps, 
exaggerated  its  good  effects. 

It  is  asserted  that  ten  grains  of  powdered  alum  placed  dry  on  the 
tongue  will  sometimes  arrest  a  paroxysm  of  asthma. 

Gargles  of  alum  are  more  useful  in  chronic  inflammations  of  the 
throat  when  the  mucous  membrane  is  relaxed  and  covered  with  a  grey 
mucus  or  with  pus,  but,  although  alum  is  highly  useful,  the  glycerine  of 
tannin  is  a  surer  and  less  disagreeable  application. 

Many  cases  of  chronic  ozoena  speedily  yield  to  a  solution  of  alum,  a 
drachm  to  the  pint,  applied  by  an  irrigating  tube.  About  a  foot  above 
the  patient's  head  is  a  jug  containing  the  solution,  and  m  this  jug,  one 
end  of  an  elastic  tube  is  placed.  The  solution  is  then  sucked  or 
manipulated  into  the  tube,  when  the  free  end  is  placed  m  one  nostril, 
and  the  ala  of  the  nose  pressed  on  it  to  secure  it  m  position  Here 
we  have  a  syphon,  and  the  -fluid  runs  from  the  vessel  through  the  tube, 
up  one  nostril,  round  the  septum,  and  down  the  other  nostril  washing 
the  sinuosities  of  the  nasal  membrane  most  thoroughly.  The  head  ts 
bent  a  little  forward,  and  the  mouth  must  be  kept  open,  and,  if  property 
managed,  none  of  the  solution  escapes  by  the  mouth,  or  runs  down  the 
Zat  Even  when  this  irrigation  fails  to  eradicate  the  disease,  it 
^  the  discha^,  ar.  _  ^  — ^ isS^^ 

application  rtould  be  used  tw.ce  »  f    °' ^/'^^  „  ^^^^^^ 

fetertrXloETse:et^r  tann.  .  «.e.  . 

often  useful. 
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A  strong  solution  of  alum  is  sometimes  useful  in  pruritus  vulvae. 

Ten  grains  of  alum  to  the  ounce  of  water  is  used  in  the  form  of 
spray  for  chronic  coughs  and  hoarseness. 

Alum  behaves  in  the  stomach,  as  on  the  denuded  skin  ;  it  coagulates 
the  albumen,  and  constringes  the  mucous  membrane ;  and  it  hinders 
digestion  by  each  of  these  processes.  It  will  often  check  bleeding 
from  the  stomach,  but  it  is  inferior  to  other  astringents.  It  sometimes 
controls  vomiting.  In  six  to  ten  grain  doses  it  sometimes  checks 
obstinate  forms  of  vomiting,  occurring  in  phthisical  patients,  especially 
that  form  excited  by  coughing. 

Dr.  Meigs  speaks  very  highly  of  alum  emetics  for  children  and  he 
prefers  it  to  other  emetics  in  croup.  He  gives  a  drachm  in  honey  or 
syrup  every  ten  or  fifteen  minutes  till  the  child  vomits,  but  a  second 
dose  is  not  generally  required.  Alum,  he  says,  does  not  weaken  and 
does  not  lose  its  effects  so  soon  as  antimony  or  ipecacuanha.  Dr. 
Meigs  strongly  advocates  the  employment  of  emetics  in  true  croup, 
and  thinks  that  many  lives  might  be  saved  were  they  more  commonly 
used  and  repeated  oftener.  In  severe  cases  he  produces  vomiting 
three  or  four  times  a  day,  or  even  oftener.  This  treatment  must  be 
begun  early. 

Alum  checks  secretion  from  the  mucous  membrane  of  the  intestines, 
and  constipates  by  rendering  the  contents  of  the  canal  more  compact 
and  more  difficult  of  propulsion.  Alum  is  sometimes  used  in  both 
acute  and  chronic  diarrhoea,  and  it  has  proved  useful  in  the  diarrhoea 
of  typhoid  fever  and  of  dysentery. 

It  is  uncertain  how  far  the  members  of  this  group  pass  down  the 
intestinal  canal,  but  probably  not  far  without  being  decomposed  and 
rendered  inert.  Alum,  extolled  by  many  high  authorities  in  lead  colic, 
is  said  to  remove  the  spasm  and  the  pain,  and  at  the  same  time  to 
unload  the  bowels  more  speedily  and  certainly  than  other  remedies. 
It  is  given  in  considerable  quantities,  as  much  as  ten  grains  every  hour. 
The  few  trials  I  have  given  this  treatment  have  not  been  rewarded 
with  success. 

The  long-continued  administration  of  these  substances  produces  loss 
of  appetite,  constipation,  and  at  last  chronic  catarrh  of  the  stomach 
and  intestines.  Large  doses  cause  gastro-enteritis  at  once  with  its  usual 
symptoms. 

When  the  acute  stage  of  whooping-cough  is  over,  alum  is  an  excellent 
remedy,  and  when  there  is  no  fever  nor  inflammation  of  the  lungs 
nor  any  irritation  of  the  teeth.  In  fact,  it  is  useful  only  in  uncompli- 
cated cases  ;  but  in  these,  few  remedies  give  more  satisfactory  results 
It  speedily  reduces  the  violence  and  frequency  of  the  paroxysms,  often 
mdeed  at  once  lessening  their  recurrence  one  half,  and,  in  foct,  it  often 
straightway  soon  cures. 
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Alum  checks  the  troublesome  vomiting  so  often  met  with  in 
whooping-cough,  and  much  improves  the  appetite,  effects  observed 
sometimes  even  before  the  cough  undergoes  any  diminution.  Consti- 
pation rarely  happens. 

Alum  may  control  whooping-cough  simply  by  its  astringent  action  on 
the  throat,  and  in  support  of  this  conjecture,  other  astringent  sub- 
tances,  as  tannin,  &c.,  are  likewise  useful  (see  Tannin),  even  when 
applied  to  the  throat  only.  Alum  itself  acts  best  when  mixed  with 
some  tenacious  fluid,  as  gum,  glycerine,  or  honey,  so  that  the  solution 
is  made  to  cling  for  some  time  about  the  fauces. 

The  alum  should  be  given  in  doses  varying  from  two  to  six  grains 
every  three  hours,  or  it  may  be  given  hourly  in  corresponding  doses. 
Alum  is  generally  beneficial  in  the  paroxysmal  cough,  which  may 
continue  a  long  time  after  the  characteristic  whoop  has  disappeared, 
and  in  other  coughs  having  the  same  spasmodic  character. 

It  is  unknown  how  much  of  these  substances  is  absorbed  by  the 
ntestines,  and  conveyed  into  the  blood,  but  probably  not  a  large 
quantity.  The  chief  part  escapes  by  the  f^ces,  which  the  alum  is  said 
to  make  firmer  and  odourless. 

Dr.  Justin  finds  that  a  grain  and  a  half  of  sulphate  of  alumina,  one 
grain  of  bismuth,  with  enough  extract  of  gentian  to  form  a  pill,  to  be 
taken  night  and  morning,  is  useful  in  chronic  constipation. 

It  is  doubtful  if  alum  has  much  effect  as  a  remote  astringent  to  check 
bleeding  from  the  lungs,  uterus,  kidneys,  &c.,  and  to  check  profuse 
sweating  and  discharges.  Alum  injections,  one  drachm  to  a  pint, 
employed  in  the  manner  directed  for  the  injection  of  carbonate  of 
soda  (see  Potash  Group),  are  very  useful  to  check  leucorrhseal 
discharges.  The  alum  solution  constringes  the  parts,  and  sometimes 
causes  severe  cramp-like  pains  in  the  belly. 


PREPARATIONS  OF  IRON. 
Iron  is  a  constant  and  necessary  constituent  of  the  body,  and  must  be 

''7^^:^Z  7;:^^  this  metal  applied  to  the  skm  produ^ 
any  change  in  it  Several  of  the  soluble  salts  combuae  ^^''  ^  albumen 
on  raw  surfaces,  sores,  and  mucous  membrane,  -°"densing  the  ins^u^^^^, 
and  constringing  the  blood-vessels  ;  and,  besides  this  astringent  action 
'hey  at  the  same  time  act  as  stimulants  or  irritants,  accordmg  to  the 
strength  of  the  application  or  the  condition  of  the  sore. 
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The  organic  salts  are  less  astringent  and  stimulating  than  the  in- 
organic ;  while  of  the  inorganic,  the  ferric  salts  possess  these  properties 
in  a  greater  degree  than  the  ferrous  salts. 

Several  compounds  of  iron  may  be  employed  as  astringents  and 
stimulants  ;  but,  when  a  stimulant  is  required,  other  metallic  prepara- 
tions are  preferable.  The  sulphate  and  especially  the  ferric  chloride, 
solid  or  in  solution,  are  employed  to  check  hemorrhage.  The  chloride 
is  a  powerful  styptic,  and  readily  controls  the  bleeding  from  small 
vessels,  but  it  has  the  disadvantage  of  irritating  the  surface  of  wounds 
and  preventing  union  by  first  intention.  Carbolic  acid  will  probably 
supersede  perchloride  of  iron  ;  for  this  acid,  properly  employed,  does 
not  hinder  the  immediate  closure  of  a  wound. 

The  soluble  preparations  of  iron  have  a  metalHc  astringent  taste, 
and  act  on  the  mucous  membrane  of  the  mouth  as  on  the  abraded 
skin. 

Iron  salts  are  never  employed  as  topical  agents  in  diseases  of  the 
mouth ;  and,  as  they  often  discolour  the  teeth  and  stain  the  tongue 
black,  especially  when  the  breath  contains  sulphuretted  hydrogen  gas, 
arising  from  carious  teeth,  &c.,  they  may  be  taken  through  a  quill, 
glass  tube,  or  reed.    They  are  conveniently  given  in  the  form  of  pill. 

The  effects  of  these  salts  in  the  stomach  differ  according  to  their 
properties.  Some  are  astringent,  stimulating,  and  in  large  doses  irri- 
tating, to  the  mucous  membrane,  as  the  pernitrate,  the  perchloride,  the 
iodide,  and  the  sulphate:,  while  the  remaining  preparations  with  respect 
to  this  membrane  are  almost  inert.  If  the  stomach  is  irritable,  bland 
preparations  of  iron  must  be  chosen.  It  is  often  stated  that  chlorotic 
or  anaemic  patients  with  weak  stomachs  must  be  treated  with  bland 
unirritating  preparations  of  iron.  In  some  instances,  no  doubt,  the 
astringent  preparations  are  unsuited,  but  in  most  cases  they  produce  far 
better  results  than  the  bland  forms  of  iron.  A  pale  flabby  broad  and 
teeth-indented  tongue  indicates  almost  always  the  need  of  large  doses 
of  the  astringent  preparations  of  iron.  Thirty  drops  of  the  tincture, 
or  three  or  four  grains  of  the  sulphate,  may  be  given  three  times  a 
day.  Weak  anaemic  girls,  suffering  from  pain  and  vomiting  after 
food,  with  perhaps  tenderness  of  the  skin  at  the  epigastrium,  are 
often  effectively  treated  by  large  quantities  of  the  tincture  of  the 
perchloride. 

The  soluble  preparations  of  iron  combine  with  the  albumen  in  the 
stomach,  while  the  insoluble  preparations  are  dissolved  to  a  variable 
extent  in  the  acids  of  the  gastric  juice.  The  reduced  iron  is  pretty 
freely  soluble  in  the  gastric  juice,  but  gives  off  hydrogen  gas,  or,  if  the 
preparation  is  impure  and  contains  a  sulphide,  sulphuretted  hydrogen ; 
either  gas  causing  eructations,  and  the  sulphuretted  hydrogen  a  very 
disagreeable  taste.    The  peroxide,  if  strongly  heated,  is  soluble  in  the 
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Stomach  with  great  difficulty ;  the  more  shghtly  heated  forms  should 
therefore  be  preferred.  The  carbonate  and  the  magnetic  oxide  are 
more  easily  dissolved  than  the  sesquioxide. 

The  metallic  preparations  and  the  proto-salts,  after  undergoing  solu- 
tion, become  converted,  either  in  the  stomach  or  duodenum,  into 
per-salts,  very  likely  by  means  of  the  oxygen  of  the  air  swallowed  with 
the  saliva. 

The  astringent  preparations,  as  the  perchloride,  acetate,  pernitrate, 
or  sulphate,  are  employed  to  check  haemorrhage  from  the  stomach. 
In  proportion  to  their  astringency,  these  preparations  confine  the 
bowels  ;  but  to  this  rule  there  are  exceptions.  As  soon  after  quitting 
the  stomach  they  are  changed  into  an  insoluble  and  inert  sulphide, 
their  astringency  must  be  exerted  on  the  upper  part  of  the  small  in- 
testines. 

The  sulphate,  acetate,  perchloride,  pernitrate,  in  common  with 
other  astringent  metallic  preparations,  may  be  given  in  diarrhoea.  The 
pernitrate,  much  praised  in  the  chronic  forms  of  diarrhoea,  is  probably 
an  efficient  preparation. 

Owing  to  the  astringency  of  iron  salts,  each  dose  should  be  com- 
bined with  some  laxative,  as  a  quarter  of  a  grain  of  aloes,  a  few  grains 
to  half  a  drachm  of  sulphate  of  magnesia,  soda,  or  potash.  Some 
authorities  consider  that  the  combination  of  iron  with  a  laxative 
markedly  promotes  the  absorption  of  the  iron. 

In  their  course  along  the  intestines,  iron  salts,  as  we  have  said,  are 
changed  into  a  sulphide  of  the  metal,  giving  to  the  faeces  a  black  and 
characteristic  appearance.  A  very  small  quantity  of  an  iron  salt  is 
sufficient  to  stain  the  motions  deeply,  and  to  keep  them  darkened  for 
several  days  after  its  discontinuance.  Iron  salts  have  no  direct  in- 
fluence on  the  pancreatic  or  biliary  secretions. 

In  the  treatment  of  the  small  thread-worms  infesting  the  rectum,  the 
tincture  or  the  sesquichloride,  in  the  strength  of  a  drachm  of  the  tincture 
to  half  a  pint  of  water,  is  an  efficient  injection ;  it  coagulates  the  albu- 
men and  destroys  the  thread-worms. 

It  is  an  interesting  and  important  question— How  much  iron  is  ab- 
sorbed into  the  blood?  Probably  but  little  of  the  insoluble  forms,  as 
the  quantity  of  acid  in  the  stomach  is  not  adequate  to  dissolve  them  ; 
and  as  regards  the  soluble  preparations  it  is  hard  to  say  how  much 
gets  into  the  blood.  The  increase  of  the  iron  in  the  urine  being  very 
slight,  after  administering  a  soluble  iron  salt,  it  has  been  concluded  that 
very  little  passes  into  the  blood ;  and  the  fact  that  almost  all  the  iron 
taken  by  the  mouth  may  be  re-obtained  from  the  faeces,  seems  to 
strengthen  this  view ;  but  an  extended  knowledge  concerning  the 
elimination  of  metals  from  the  body  shows  this  conclusion  to  be 
fallacious.    Probably  most  metals,  but  certainly  iron,  are  eliminated 
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from  the  system  through  the  intestines,  and  make  their  exit  ^\dth  the 
feces ;  for,  when  iron  salts  are  injected  into  the  blood,  almost  all  the 
metal 'is  ultimately  recoverable  from  the  fseces.  That  much  more  is 
absorbed  than  is  appropriated  by  the  blood  corpuscles  is  shown  by  the 
coloration  iron  produces  in  all  the  albuminous  secretions  of  the  body, 
the  fluids  bathing  the  various  cavities  becoming  coloured  reddish- 
brown. 

Oxide  of  iron  possesses  an  ozonizing  power.  "  Thus,  a  spot  of 
iron  mould,  i.e.  iron  oxide,  on  linen,  will  in  time  destroy  the  fabric. 
From  a  similar  cause  a  fleck  of  rust  on  a  bright  surface  of  steel  will 
steadily  enlarge  and  deepen  "  (Horatio  Wood).  Hence  it  is  argued 
that  the  iron  of  the  blood  corpuscles  acts  in  the  same  way,  con- 
verting oxygen  into  ozone,  thus  promoting  oxidation  ;  ozone  being  the 
active  form  of  oxygen  in  the  system. 

In  the  treatment  of  ansemia,  many  physicians  advocate  the  use  of 
large  doses  of  iron  salts  ;  others,  instancing  the  beneficial  effects  of  fer- 
ruginous waters,  strenuously  maintain  that  all  the  good  effects  are 
obtainable  from  very  small  doses.  In  many  instances,  no  doubt, 
anaemia  is  curable  by  the  employment  of  small  quantities  of  iron,  but 
it  is  likewise  certain  that  large  quantities,  when  they  can  be  borne,  act 
far  more  promptly.  Half-drachm  doses  of  the  tincture,  or  six  to  eight 
grains  of  the  sulphate,  may  be  given  two  or  three  times  daily.  The 
following  pill,  originally  employed  by  Blaud  and  strongly  recommended 
by  Niemeyer,  is  no  doubt  very  efficacious ;  but  the  iron  without  the 
carbonate  appears  to  answer  as  well : — sulphate  of  iron,  carbonate  of 
potash,  of  each  half  an  ounce  ;  tragacanth,  as  much  as  is  required  to 
make  ninety-six  pills  ;  three  to  be  taken  three  times  a  day,  an  additional 
pill  being  added  daily. 

A  convenient  pill  is  made  with  five  gi-ains  of  the  dried  sulphate  of 
iron,  equal  to  about  nine  grains  of  the  ordinary  sulphate,  with  a  drop 
of  syrup.  This  sets  into  a  firm  pill,  easily  dissolved  in  the  stomach  ; 
a  small  quantity  of  extract  of  belladonna  may  be  added  to  prevent 
constipation,  but  when  given  alone  this  pill  seldom  constipates.  Large 
doses  of  iron,  while  rarely  upsetting  the  stomach  or  producing  head- 
ache, often  cure  ansemia  with  astonishing  rapidity. 

The  experiments  of  Drs.  Cutler  and  Bradford,  conducted  after 
Malassez's  method  of  counting  the  blood  corpuscles,  show  that  iron 
does  not  increase  the  number  of  blood  corpuscles  in  health,  though  it 
does  in  ansemia. 

In  ansemia,  iron  salts  possess  other  important  properties  than  their 
influence  over  the  growth  of  the  corpuscles.  They  act  bracingly  on 
the  relaxed  mucuous  membrane  of  the  digestive  canal,  and  probably 
m  this  way  tend  to  restore  its  functions'.  Moreover,  it  is  highly  pro- 
bable that  the  iron  after  its  entrance  into  the  blood  exerts  an  influence 
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beyond  that  of  merely  increasing  the  quantity  of  red  corpuscles 
hence  iron  salts  are  useful  not  only  as  a  food  to  promote  the  formation 
of  blood  discs,  but  likewise  on  account  of  their  beneficial  influence  on 
the  tissues.  Iron,  therefore,  must  be  regarded  as  a  food,  and  also  as 
an  important  curative  agent.  Where  it  is  desired  to  benefit  tonically 
the  mucous  membrane  of  the  digestive  canal  and  the  tissues,  large 
quantities  of  the  soluble  astringent  preparations  should  be  adminis- 
tered. 

The  experience  of  physicians  of  the  last  generation  accorded 
with  these  views,  and  so  does  that  of  many  highly  practical  men  of 
the  present  day;  but,  on  the  introduction  of  the  bland  and  almost 
tasteless  preparations"  of  iron,  they  were  assumed  to  be  in  every  way 
superior  to  the  astringent  forms.  Their  comparative  tastelessness  is 
certainly  in  their  favour.  It  used  to  be  considered,  mainly  on  specula- 
tive grounds,  that  the  astringent  preparations  must  disorder  digestion. 
These  theoretical,  and  as  I  believe  unfounded,  opinions  still  prevail. 
In  a  certain  class  of  anaemic  patients,  the  astringent  preparations, 
even  in  large  doses,  are  preferable,  and  a  large  share  of  their  -efhcacy 
is  due  to  their  direct  action  on  the  mucous  membrane  of  the  stomach 
and  intestines,  and  on  the  organs  which  stud  them.  It  has  been  ex- 
perimentally shown  that  sulphate  of  iron  does  not  check  the  solvent 
action  of  the  gastric  juice,  and  experience  justifies  the  conclusion  that 
in  weak  anaemic  patients  it  does  not  lessen,  but  rather  increases,  the 
formation  of  this  secretion. 

If  the  digestive  mucous  membrane  is  in  an  irritable  state,  then,  as 
has  been  j  previously  pointed  out,  the  astringent  iron  preparations,  in 
full  doses,  may  do  harm. 

Individual  peculiarities  must  be  taken  into  account.  Some  persons 
cannot  take  iron  in  any  form,  not  even  a  single  dose  of  a  weak'  fer- 
ruginous water.  Iron  upsets  the  digestive  organs  of  some  patients,  or 
it  induces  fulness  and  pain  in  the  head ;  others  again  take  it  not  only 
without  inconvenience,  but  with  great  benefit. 

It  is  sometimes  advisable  to  humour  the  stomach  by  changing  occa- 
sionally the  preparation  of  iron. 

According  to  most  authorities,  the  iron  in  the  blood  combines  with 
albumen.  Bernard  thinks  it  exists  in  the  blood  as  a  protoxide.  Under 
certain  conditions,  iron  increases  the  quantity  of  blood  corpuscles,  and 
in  this  way  improves  the  general  nutrition  of  the  body. 

Thus,  iron  salts  are  useful  "  in  maladies  attended  with  defect  of  die 
red  corpuscles ;  as  in  anaemia,  with  or  without  irregularity  of  the  utenne 
functions  (chlorosis,  amenorrhoea,  dysmenorrhosa,  and  menorrhagia), 
whether  occurring  spontaneously  and  without  any  obvious  cause,  or 
resulting  from  profuse  discharges  (hjemorrhages,  fluxes,  as  leucorrhoea, 
&c.),  or  from  food  defective  in  either  quantity  or  quality,  and  from 
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deficiency  of  light  and  pure  air.  If  conjoined  with  sufficient  nourish- 
ing food,  pure  air,  abundance  of  hght,  and,  when  necessary,  the 
employment  of  purgatives,  iron  qlires  these  ansemic  cases.  But,  when 
the  anaemia  or  hydrsemia  is  dependent  on  organic  disease,  as  cancer, 
granular  degeneration  of  the  kidney,  or  morbis  cordis,  iron  at  best  is 
only  palliative." 

"  In  some  chronic  affections  of  the  nervous  system,  iron  is  of  great 
benefit.  Chorea,  in  a  large  number  of  cases,  may  be  reUeved,  and 
oftentimes  cured,  by  cQybeates,  though  in  general  arsenic  usually 
cures  chorea  much  more  speedily  and  certainly.  Cases,  however, 
sometimes  occur  in  which  the  chalybeates  are  preferable,  as  where 
anemia  co-exists.  Epilepsy  and  hysteria  are  sometimes  benefited  by  a 
course  of  iron,  especially  when  they  are  attended  with  ansemia  or 
uterine  obstructions."  (Pereira.) 

The  long-continued  use  of  iron  is  highly  beneficial  in  scrofula  and 
rickets. 

Iron-salts  are  commonly  administered  in  amenorrhoea  :  as  there  is 
usually  much  ansemia  conjoined  with  this  affection,  the  iron,  in 
remedying  the  ansemia,  assists  in  restoring  the  uterine  functions. 

It  must  be  remembered  that  anemia  is  dependent,  not  on  deficiency 
in  the  supply  of  iron,  but  on  its  scanty  assimilation ;  hence  iron  must 
be  conjoined  with  well-regulated  hygienic  conditions,  otherwise  it  does 
comparatively  little  good. 

In  a  case  of  neuralgia  with  ansemia,  when  no  organic  cause  can  be 
discovered,  salts  of  iron  are  especially  recommended,  although  it  is 
true  their  action  is  uncertain.  The  huge  doses  of  these  salts  some- 
times given,  especially  of  the  sesquioxide,  are  probably  injurious,  and 
exert  less  influence  over  the  disease  than  smaller  ones. 

Large  doses  of  perchloride  of  iron  are  of  great  benefit  in  diphtheria. 
It  is  a  good  plan  to  use  the  solution  rather  than  the  tincture,  and  to 
give  the  medicine  very  frequently — every  hour,  or  even  oftener.  It  is 
uncertain  whether  the  effects  on  the  throat  depend  on  the  topical 
action  of  the  medicine,  or  whether  they  take  place  after  its  entrance 
into  the  blood.  The  solution  should  be  frequently  painted  on  the 
throat,  taking  great  pains  to  apply  it  very  gently,  lest  by  increasing  the 
inflammation  it  may  do  more  harm  than  good  ;  this  process  appears  to 
arrest  the  spread  of  the  disease,  and  it  is  said  to  maintain  the  strength 
of  the  patient.  The  solution  may  be  applied  with  the  atomizer,  so  as 
to  penetrate  into  the  trachea  and  bronchial  tubes.  Large  hourly  doses  of 
the  perchloride  have  been  found  of  great  use  in  erysipelas,  though  with 
some  observers  this  treatment  has  altogether  failed,  a  result  perhaps 
due  to  the  long  intervals  between  the  doses.  The  frcg^uent  repetition 
of  the  medicine  is  one  of  the  most  necessary  conditions  of  success. 

In  the  so-called  hysteria  of  middle-aged  women,  occurring  especially 
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at  the  cessation  of  menstruation,  they  often  experience  distressing 
fluttering  of  the  heart,  a  sensation  of  fulness  of  the  head,  with  heat 
and  weight  on  the  vertex,  frequent  flushings  of  the  face,  and  "hot  and 
cold  perspirations."  This  combination  of  symptoms  is  generally  re- 
moved by  considerable  doses  of  the  sesquichloride  of  iron,  given  three 
times  a  day.  If  the  symptoms  are  hmited  to  the  head  and  face,  other 
remedies  are  more  successful,  as  nux  vomica,  opium,  belladonna, 
bromide  of  potassium,  nitrite  of  amyl. 

Salts  of  iron  sometimes  excite  irritation  of  the  bladder,  with  frequent 
desire  to  pass  water,  which  may  contain  a  considerable  quantity  of 
mucus.  With  children  they  may  cause  nocturnal  incontinence  of 
urine,  yet  iron  salts  not  unfrequently  cure  this  troublesome  complaint, 
even  when  not  dependent  on  worms  in  the  rectum,  or  other  irritation 
Astringent  preparations  of  iron  are  employed  to  arrest  hasmorrhages 
from  the  lungs  and  kidneys  ;  the  acetate  is  the  best  preparation,  and 
the  following  is  stated  to  be  a  very  effectual  way  to  administer  it : — 
Add  sufficient  salt  of  iron  to  water  to  make  it  taste  distinctly  but  not 
disagreeably,  and  let  the  patient  constantly  sip  this  solution.  A  suffi- 
cient quantity  can  thus  be  taken  without  exciting  nausea  or  disgust ; 
indeed,  it  is  often  liked. 

Salts  of  iron  appear  to  lessen  profuse  secretions,  such  as  occur  in 
chronic  bronchitis  and  leucorrhoea.  Dr.  Graves  gave  the  compound 
iron  mixture,  in  doses  of  one  or  two  fluid  drachms,  to  check  excessive 
bronchial  secretion. 

The  iodide  of  iron  may  be  given  where  both  iron  and  iodide  are 
indicated,  for  instance,  in  syphilis  complicated  with  aneemia.  It  is  a 
question  of  much  interest  whether  it  is  better  to  administer  these  two 
agents  separately  or  combined  in  the  iodide  of  iron,  and  whether  they 
continue  in  combination  in  their  course  through  the  stomach  and 
circulation,  or  whether  the  salt  is  decomposed.  Viewing  this  ques- 
tion simply  from  a  chemical  point  of  view,  it  would  seem  that  an  iodide 
of  sodium  and  albuminate  of  iron  must  be  formed  in  the  stomach  or 
blood.  Some  observations,  made,  I  believe,  by  Bernard,  throw  much 
doubt  on  this  conclusion ;  for  it  was  found  that  if  iodide  of  potassium 
and  a  salt  of  iron  were  injected  into  the  blood,  no  iron  appeared  in 
the  saliva,  but  if  an  iodide  of  iron  was  injected,  then  both  iodide  and 
iron  were  found  in  this  secretion. 

The  iron  of  the  effete  red  corpuscles  probably  escapes  with  the 
bile  ;  and  when  iron  salts  are  swallowed,  this  fluid  contains  an  excess 
of  the  metal.  This,  therefore,  is  one  way  by  which  iron  may  be 
.separated  from  the  body. 

Its  further  separation  takes  place  by  means  of  the  albummous 
secretion  of  membranes ;  and  as  iron,  like  most  other  metals,  very 
probably  exists  in  the  body  only  as  an   albuminate,  it   has  been 
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conjectured  that  it  can  be  separated  only  by  the  secretions  containing 
albumen  ;  and  certain  facts  and  considerations  favour  this  view.  When 
iron  is  injected  into  the  blood,  much  of  it  reappears  in  a  short  time 
on  the  surfaces  yielding  an  albuminous  secretion,  as  the  mucous 
membrane  of  the  intestines,  of  the  bronchial  tubes,  of  the  gall-bladder, 
of  the  urinary  bladder,  and  on  the  serous  membranes,  as  the 
pericardium,  peritoneum,  and  pleura.  A  small  quantity  escapes  with 
the  urine ;  but  whether  excreted  by  the  kidneys,  or  separated  by  the 
mucous  membrane  lining  the  urinary  passages,  is  uncertain.  Some 
maintain  that  it  is  separated  by  the  mucous  membrane,  and  in  support 
of  this  view  it  is  urged  that,  when  the  iron  of  the  urine  is  much  in- 
creased, irritation  of  the  mucous  membrane  always  sets  in,  as  is  shown 
by  the  frequent  desire  to  make  water,  and  by  the  excess  of  mucus  in 
the  urine. 

To  Dr.  Barnes  we  are  indebted  for  having  suggested  the  injection 
of  perchloride  of  iron  into  the  uterus  in  grave  cases  of  flooding  after 
delivery.  In  such  cases,  obstetricians  are  well-nigh  agreed  that  this 
procedure  is  more  effective  and  life-saving.  Dr.  Barnes  recommends 
four  ounces  of  the  liquor  ferri  perchloride  mixed  with  twelve  of  water,  to 
be  slowly  injected  into  the  uterus  with  a  Higginson's  syringe,  furnished 
with  a  long  uterine  tube,  taking  care  to  avoid  the  introduction  of  air. 

In  chronic  uterine  catarrh  with  clear  white-of-egg-looking  discharge 
issuing  from  a  patulous  uterus.  Dr.  Lloyd  Roberts  recommends  the 
interior  of  the  organ  to  be  swabbed  with  a  solution  compound,  one 
part  of  perchloride  of  iron  to  four  of  water;  or  the  injection  of  a  few 
drops  of  the  solution. 

The  tincture  of  the  perchloride  of  iron,  in  the  proportion  of  half 
a  drachm  to  half  a  pint  of  water,  with  a  drachm  of  laudanum,  makes 
a  capital  injection  for  gonorrhoea  or  gleet,  often  speedily  checking  the 
discharge,  and  easing  the  pain  on  micturition.  Mr.  C.  C.  Fuller,  of 
Albany  Street,  finds  the  following  injection  useful : — Sulphate  of  iron, 
twelve  grains,  tincture  of  opium,  half  an  ounce,  water,  eight  ounces, 
use  three  times  a  day. 

The  syrup  of  the  phosphate  of  iron  is  a  good  form,  if  there  are 
any  indications  for  the  employment  of  phosphoric  acid.  (See  Phosphate 
of  Lime.) 
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NITRATE  OF  BISMUTH,  CARBONATE  OF  BISMUTH. 

These  powders  are  commonly  used  as  harmless  cosmetics ;  they  are 
useful  in  intertrigo,  and  sometimes  in  eczema,  as  dusting  powder ;  but 
in  eczema  other  remedies  are  to  be  preferred. 

Applied  to  the  broken  or  unbroken  skin,  these  substances,  being 
insoluble  in  any  fluid  they  may  then  meet  with,  are  not  absorbed. 

Trousseau  employed  equal  parts  of  bismuth  and  Venetian  calc  in 
chronic  non-syphilitic  ozoena,  ordering  the  patient,  after  clearing  the 
nasal  passages  by  strongly  blowing  the  nose,  to  snuff  up  some  of  this 
powder.    He,  however,  prefers  mercurial  powders.    (See  Mercury.) 

Being  insoluble,  they  are  tasteless,  but  they  sometimes  occasion  a 
disagreeable  sensation  of  roughness,  and  sometimes  blacken  the 
tongue.  This  rough  taste  may  be  covered  in  a  great  degree  by  ad- 
ministering the  drug  in  milk. 

Little  is  known  at  present  of  the  changes  these  medicines  undergo 
and  of  their  behaviour  in  the  stomach.  Whether  they  are  dissolved 
or  not,  or  whether  their  efficacy  depends  on  physical  or  chemical 
properties,  are  questions  yet  unsolved. 

In  many  diseases  of  the  stomach,  these  preparations,  especially  the 
nitrate,  are  very  valuable,  easing  the  pain  incident  to  many  affections 
of  this  organ,  whether  depending  on  organic  or  so-called  functional 
disease.  In  cancer,  chronic'  ulcers,  and  chronic  inflammation  of  the 
stomach,  bismuth  is  often  serviceable,  and  it  is  especially  useful  in 
the  chronic  gastritis  of  drunkards,  subduing  the  pain,  checking  the 
vomiting,  and  enabling  the  stomach  to  tolerate  food.  It  is  also  useful 
in  gastrodynia  and  cramp  of  the  stomach.  Many  forms  of  vomiting 
in  children,  and  notably  that  kind  depending  on  acute  or  chronic 
catarrh  of  the  stomach,  yield  speedily  to  bismuth.  The  various  forms 
of  pyrosis,  whether  acid,  alkaline,  or  neutral,  are  very  amenable  to  this 
drug,  although  our  limited  knowledge  concerning  the  causes  of  this 
form  of  indigestion  fails  to  enable  us  to  lay  down  precise  rules  re- 
specting the  particular  form  of  it  most  benefited  by  bismuth. 

Dr.  Graves  treated  acidity  of  the  stomach  successfully  mth  nitrate  of 
bismuth,  and  experience  confirms  his  recommendation.  He  generally 
mixed  it  with  opium  or  morphia,  and  sometimes  magnesia.  Flatulent 
dyspepsia,  in  some  of  its  forms,  yields  more  or  less  to  bismuth ;  and 
it  is  well  sometimes  to  mix  it  with  an  equal  quantity  of  vegetable 
charcoal. 

These  remedies  often  succeed  in  some  forms  of  chronic  diarrhoea, 
especially  when  other  drugs  fail  in  the  exhausting  purging  of  phthisis. 
It  is  necessary  to  give  as  much  as  half  a  drachm  to  a  drachm  of  the 
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nitrate  several  times  a  day,  and  this  large  quantity,  taken  with  milk, 
does  not  disturb  the  stomach.  It  often  subdues  intractable  diarrhoea, 
effecting  occasionally  so  great  an  improvement  in  the  general  health, 
that  patients  rally  and  recover  whose  speedy  death  seemed  inevitable. 

In  the  various  forms  of  diarrhoea  pecuhar  to  young  children  bismuth, 
in  large  doses,  is  freely  used  on  the  Continent.  Thirty  to  sixty  grains 
hourly  arerecommended,  milk  being  at  the  same  time  withheld.  Much 
smaller  doses,  however,  are  often  useful  and  may  be  given  with  milk ; 
a  grain  hourly  is  very  efficacious,  and  the  addition  of  a  sixth  of  a  grain 
of  grey  powder  often  enhances  its  good  effects. 

Bismuth  preparations  are  not  employed  to  act  on  the  remote  organs 
of  the  body. 

A  bismuth  injection,  consisting  of  bismuth,  half  an  ounce,  glycerine, 
half  an  ounce,  water,  three  ounces,  is  very  useful  in  gonorrhoea, 
especially  in  its  chronic  stage,  and  sometimes  proves  serviceable  in 
gleet. 

The  chief  part,  if  not  all  the  bismuth  swallowed,  is  evacuated  with 
the  faeces.  A  portion  indeed  may  be  absorbed,  but  the  quantity  enter- 
ing the  blood  is  probably  extremely  small. 


LEAD  SALTS. 

Lead  added  to  albuminous  fluids,  forms  a  precipitate  composed  of 
albuminate  of  lead.  Like  other  metals,  the  soluble  salts  of  this  group, 
when  applied  to  the  abraded  skin  or  to  sores,  or  to  mucous  membranes, 
coat  them  with  an  impermeable  air-proof  covering ;  if,  however,  a  pro- 
tecting covering  is  required  other  metals  are  generally  employed.  Any 
excess  of  lead  solution,  after  combination  with  the  albuminous  part  of 
the  secretion,  will  unite  'with  the  ^^tissues  themselves,  in  which  manner, 
probably,  lead  salts  condense  these  structures,  and  constringe  the  blood- 
vessels. The  soluble  lead  salts  are  used  as  lotions  to  unhealthy  and 
over-secreting  sores,  and  to  eczematous  eruptions ;  lead  lotions  in  some 
forms  of  eczema  being  very  useful.  When  there  is  much  inflammation, 
and  when  the  surface  is  raw  and  weeps  copiously,  a  lead  lotion 
allays  inflammation,  checks  the  discharge,  and  quells  the  itching, 
burning,  and  tingling,  so  often  accompanying  eczema.  Two  or 
three  drachms  of  liquor  plumbi  in  ten  ounces  of  water  is  gene- 
rally sufficient;  but  a  stronger  lotion,  consisting  of  two  ounces  of 
liquor  plumbi,  two  ounces  of  glycerine,  and  four  ounces  of  water 
is  sometimes  more  successful.  When  the  inflammation  is  great', 
and  the  weeping'' abundant,  the  rash  must  be  constantly  covered 
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With  rags  soaked  in  the  lotion.  In  some  cases  it  is  useful  to  apply  a 
poultice  at  night  and  the  lotion  during  the  day.  The  stronger  lotion  is 
especially  useful  in  diffused  eczema,  without  weeping,  but  with  excessive 
Itching  and  tingling,  and  the  diseased  skin  should  be  sponged  with  the 
lotion  several  times  a  day.  A  weak  alkaline  or  a  sulphur  bath  greatly 
assists  the  action  of  the  lotion.  The  fluid  oozing  so  abundantly  in 
eczema  being  strongly  alkaline,  the  property  of  these  lotions  to  check 
this  discharge  may  be  owing  to  their  weak  alkaline  reaction  {vide  the 
Chapter  on  the  Topical  influence  of  Acids  and  Alkalies  on  the  Secre- 
tions). The  stronger  lotion  very  effectually  allays  the  itching  of  pityri- 
asis.   Lead  lotions  occasionally  ease  the  itching  of  urticaria. 

A  lead  lotion  is  often  of  great  service  in  pruritus  pudendi,  especially 
when  the  mucous  membrane  is  red  and  excoriated.  A  weak  lotion 
sometimes  fails  where  a  strong  one  succeeds.  It  may  be  necessary  to 
use  equal  parts  of  liquor  plumbi  and  glycerine,  an  application  which 
may  excite  a  little  very  temporary  smarting.  When  pruritus  pudendi 
depends  on  ascarides,  haemorrhoids,  or  a  tumour  in  the  urethral  passage, 
it  is  obvious  that  these  applications  are  useless. 

A  lotion  of  one  part  of  liquor  plumbi,*  with  one  or  two  parts  of 
glycerine,  applied  warm  after  the  crusts  have  been  entirely  removed,  is 
useful  in  the  milder  forms  of  lupus. 

While  lead  salts  have  many  properties  in  common  with  those  of  other 
metals,  they  are  distinguished  by  their  unirritating  soothing  character, 
whence  they  are  used  only  as  astringent  and  calming  applications.  The 
soluble  lead  preparations  may  be  used  to  check  bleeding  from  small 
vessels  ;  but  other  astringents  are  more  eftective. 

Solutions  of  the  acetate  and  diacetate  are  employed  as  injections  and 
washes  in  chronic  otorrhoea  and  vulvitis  of  children.  They  lessen  the 
production  of  pus,  and  ease  pain,  by  virtue  of  their  astringency  and 
their  soothing  qualities.  They  are  of  most  use  when  the  acute  stage 
has  just  subsided,  the  tissues  remaining  irritable  and  painful.  In  the 
later  stages  stronger  astringents  are  needed. 

Bland  unirritating  plasters  made  of  lead  are  in  common  use. 

These  plasters,  and  lead  applications  generally,  are  sometimes  objec- 
tionable, owing  to  the  black  discolouration  they  produce  from  the 
formation  of  the  black  sulphide  with  the  sulphuretted  hydrogen  gas 
evolved  by  the  decomposition  of  the  discharges. 

A  stout  plaster  often  relieves  pain  in  the  loins,  due  to  weakness. 
Burgundy  pitch  on  leather  is  generally  used,  but  it  is  very  liable  to  pro- 
duce a  crop  of  itching  papules,  which  may  spread  over  the  greater  part 
of  the  body,  while  lead  plaster,  though  somewhat  less  adhesive,  is  com- 
paratively free  from  this  objection.  Plasters  sometimes  relieve  back 
pains  due  to  uterine  disease  or  piles. 

*  When  liquor  plumbi  is  mentioned,  we  refer  to  the  strong  solulion. 
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For  sweating  feet,  Hebra  employs  an  ointment  composed  of  equal 
parts  of  lead  plaster  and  linseed  oil  spread  on  linen  and  wrapped 
round  the  feet,  renewing  the  appUcation  every  third  day  for  mne 

"^^he  same  ointment  applied  on  soft  linen  twice  daily  is  sometimes 
invaluable  in  the  sub-acute  stage  of  eczema. 

In  ulceration  and  sloughing  of  the  cornea,  lead  washes  must  be 
avoided,  lest  a  white  compound  become  deposited  in  the  structures  of 
the  ulcer,  leaving  a  permanent  opacity. 

Lead  injections  are  sometimes  employed  in  gonorrhoea,  gleet,  and 
leucorrhoea. 

Lead  may  be  absorbed  by  the  skin  in  quantity  sufficient  to  produce 
kad  poisoning,  entering  the  blood  probably  as  an  albuminate,  which  is 
soluble  in  weak  acids  and  alkalies.  Lead  poisoning  occurs  only  when 
the  solutions  are  appUed  continuously  to  large  raw  surfaces;  more- 
over, this  remote  possibility  should  not  in  any  way  inhibit  the  use  of 
lead  lotions. 

Insoluble  lead  salts  are  tasteless ;  the  soluble  have  a  sweetish  acid 
and  astringent  taste. 

The  soluble  preparations  are  astringent  to  the  mucous  membrane 
of  the  mouth,  and  combine  with  the  albuminous  substances  they  meet 
with  there. 

That  portion  of  the  soluble  compounds  of  lead  which  escapes  com- 
bination with  albumen  in  the  mouth,  is  converted  into  an  albuminate 
in  the  stomach. 

The  soluble  lead  preparations  are  sometimes  used  in  hsematemesis, 
and  have  been  recommended  to  check  pyrosis. 

Albuminate  of  lead  in  the  intestines  is  probably  speedily  decom- 
posed into  a  sulphide  of  lead,  an  insoluble  and  inert  compound.  The 
soluble  salts  act  powerfully  as  astringents  of  the  intestines,  and 
cause  constipation ;  they  control  many  forms  of  dian-hoea,  even  that 
dependent  on  disease  of  the  lower  part  of  the  small  or  even  of  the 
large  intestine. 

The  effects  of  lead  on  the  parts  of  the  intestines  distant  from  tlie 
stomach  and  duodenum,  can  be  manifested  only  through  the  nervous 
system  ;  and  we  know  the  intimate  sympathy  existing  between  the  dif- 
ferent parts  of  this  canal. 

In  summer  diarrhoea,  a  few  grains  of  the  acetate  with  a  small  dose 
of  morphia  is  a  sure  and  speedy  remedy. 

The  acetate  has  been  recommended  in  cholera,  especially  in  its  early 
stages.  In  the  purging  from  dysentery  and  typhoid  fever,  and  from 
tubercular  disease  of  the  intestines,  few  remedies  are  so  useful.  The 
acetate  should  then  be  combined  with  opium. 

It  increases  the  efficacy  of  a  starch  injection,  used  to  check  various 
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forms  of  diarrhoea;  and  it  maybe  used  for  a  similar  purpose  as  a 
suppository. 

In  large  doses,  the  acetate  acts  as  a  weak  irritant  poison,  but  the 
symptoms  it  produces  dififer  from  those  of  other  irritants  chiefly  by  con- 
stipating instead  of  purging. 

It  is  by  no  means  common  to  meet  with  a  case  of  acute  poisoning 
with  lead  salts,  and  even  the  most  soluble  salts  rarely  cause  death. 

Acute  poisoning  by  the  acetate  induces  the  following  symptoms  :— 
Dry  burning  sensation  in  the  throat,  thirst,  vomiting,  colic  (the  pain  of 
which  is  generally  relieved  by  firm  pressure),  tenderness  of  the  abdomen, 
obstinate  constipation,  dark  slate-colour  motions  from  the  presence  of 
plumbic  sulphide,  great  prostration  of  strength,  cramps  of  the  extrem- 
ities, cold  sv>'eats,  giddiness,  numbness  and  even  paralysis  of  the  lower 
limbs  ;  sometimes  coma  ;  and  high-coloured  scanty  urine.  In  one  case 
it  is  reported  that  in  less  than  five  hours  the  extensor  muscles  of  the 
extremities  became  paralyzed,  and  the  flexors  rigidly  contracted.  The 
sub-acetate  is  even  more  powerful  than  the  acetate.  The  carbonate  has 
no  irritant  action. 

The  treatment  of  acute  poisoning  is  to  promote  vomiting  by  luke- 
warm drinks,  to  give  sulphate  of  soda,  or  sulphate  of  magnesia,  or  fresh 
precipitated  sulphide  of  iron,  which  is  rarely  at  hand ;  the  stomach- 
pump  should  be  used,  and  milk,  with  white  of  egg,  may  be  given  with 
advantage. 

Small,  nay  even  minute,  quantities  taken  for  a  long  time  will  produce 
chronic  lead  poisoning,  which  may  occur  in  various  ways,  owing  to  the 
manifold  uses  of  lead  compounds.  Oxide  of  lead  is  used  to  sweeten 
wines,  the  soluble  salts  are  used  as  hair-dyes,  and  wafers  are  often 
coloured  with  red  lead.  In  grinding  the  carbonate,  the  basis  of  all 
paints,  unless  great  care  is  taken,  the  finer  particles  are  inhaled.  Snuff 
is  sometimes  adulterated  with  lead,  and  sufficient  may  be  snuffed  into  the 
system  to  produce  chronic  poisoning.  Dr.  Garrod  has  lately  narrated  an 
instructive  case  of  chronic  lead  poisoning  through  the  decomposition  of 
the  leaden  envelope  of  a  packet  of  snuff.  Painters'become  poisoned  by 
eating  their  meals  with  unwashed  hands,  and  so  introducing  lead  into 
the  system.  Drinking-water  sometimes  becomes  contaminated  with 
lead  dissolved  from  the  Hning  of  tanks.  Certain  conditions  of  the  water 
either  favour  or  retard  the  solution  of  lead.  Thus  pure  water,  and  waters 
containing  carbonic  acid,  carbonate  of  lime,  and  sulphate  of  lime,  act 
but  little  on  lead.  But,  on  the  other  hand,  waters  containing  mucli 
oxygen,  organic  matters,  nitrites,  nitrates,  and  chlorides,  act  freely  on 
this  metal.  Carbonic  acid  is  very  protective  of  lead;  it  crusts  the 
metal  with  an  insoluble  covering  of  carbonate,  and  protects  it  from  the 
further  action  of  the  water. 

A  very  small  quantity  of  lead  in  water  is  adequate  to  produce  all  or 
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some  of  the  symptoms  of  lead  poisoning;  even  one-fortieth  to  one- 
fiftieth  of  a  grain  per  gallon.  But  there  appear  to  be  individual  differ- 
ences in  respect  to  the  action  of  lead,  some  persons  becommg  sooner 
affected  by  it  than.others,  differences  susceptible  of  explanation,  as  will 
be  shortly  shown.  Acetate  of  lead,  in  five  grain  doses,  may  be  given 
for  weeks,  or  even  months,  without  inducing  lead  poisoning,  as  has  been 
abundantly  proved  at  the  Brompton  Hospital,  where  the  acetate  is 
largely  employed  to  check  the  diarrhoea  of  consumption  ;  yet  it^  is 
extremely  rare  to  meet  with  any  lead  symptoms,  even  after  the  medicine 
has  been  continued  for  months. 

The  symptoms  indicative  of  chronic  lead  poisoning  are  briefly — 
constipation  and,  it  may  be,  impaired  digestion,  accompanied  with  a 
sweetish  taste.  A  blue  line  is  soon  observed  at  the  edges  of  the  gums, 
produced  by  the  sulphuretted  hydrogen  developed  from  the  tartar  of  the 
teeth  penetrating  the  tissues  of  the  gums  and  uniting  with  the  lead, 
forming  a  black  sulphide,  consequently  the  blue  line  is  most  marked  in 
persons  who  do  not  clean  their  teeth.  It  is  seen  only  at  the  edge  of 
the  gums,  where  they  come  in  contact  with  the  teeth ;  where  the  teeth 
are  absent,  the  blue  line  is  absent.  It  is  first  observed  and  is  always 
most  marked  in  the  gums  in  the  neighbourhood  of  the  incisors.  This 
blue  line  is  one  of  the  earliest  indications  of  the  effect  of  lead,  and  is 
one  of  the  slowest  to  disappear.  Dr.  Garrod  says  this  blue  line  is 
never  absent  if  there  are  any  teeth,  and  that  it  may  extend  to  the  whole 
gums,  and  sometimes  it  is  observed  on  the  parts  of  the  lips  and  cheeks 
corresponding  to  the  gums.  The  nutrition  is  impaired,  the  skin  becomes 
very  sallow,  and  sooner  or  later,  severe  colic,  with  obstinate  consti- 
pation, and  sometimes  vomiting,  sets  in.  Colic  may  occur  without 
any  premonitory  signs.  In  lead  colic  the  abdominal  walls  are  retracted, 
and  very  rigid.  The  pain,  as  in  acute  lead  poisoning,  is  mostly  eased, 
though  it  is  sometimes  aggravated,  by  firm  pressure. 

Frequent  and  often  severe  cramps  occur  in  the  calves,  sometimes  in 
the  uteras,  penis,  and  scrotum ;  and  sometimes  the  patient  is  harassed 
with  pains  about  the  joints,  generally  of  the  extremities,  increased  by 
movement  or  wet  weather,  and  closely  simulating  rheumatic  j^ains. 

Sometimes  paralysis  takes  place,  generally  affecting  the  upper  extremi- 
ties and  the  extensors  of  the  arm. 


The  mtiscles  first  afiected  are  those  supplied  by  the  musculo-spiral  nerves  (posterior 
interosseous)  in  the  fore  arm  and  especially  the  extensor  communis  digitorum.  The 
supinator  longus  therefore  escapes.  The  supinator  longus  is  almost  always  supplied 
by  a  branch  from  the  musculo-spiral  nei-ve  before  it  divides  into  the  posterior  inter- ' 
osseous  and  radial  nerve.  This  fact  often  enables  us  at  once  to  discriminate 
between  lead  poisoning  and  paralysis  from  disease  of  the  musculo-spiral  nerve.  If 
the  supinator  longus  is  paralyzed,  this  fact  points  to  the  disease  of  the  musculo-spiral 
nerve,  and  then  the  paralysis  is  not  due  to  lead.    If  this  muscle  is  not  paralyzed, 
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this  fact  shows  that  the  disease  is  limited  to  the  posterior  interosseous,  and  that  the 
paralysis  is  probably  due  to  the  action  of  lead.  The  condition  of  the  supinator 
longus  is  easily  tested  in  the  following  way.  Extend  the  paralyzed  forearm  on  the 
table  with  the  radius  upwards,  then  press  down  the  wrist  and  tell  the  patient  to  try 
to  raise  it  from  the  table.  The  supinator  longus,  if  not  paralyzed,  immediately 
becomes  hard,  contracted,  and  stands  out  prominently.    (Erb. ) 

The  muscles  of  the  ball  of  the  thumb  waste  greatly,  and,  in  severer 
cases,  the  deltoid  and  even  the  muscles  of  the  neck  and  trunk  are 
similarly  affected.  Indeed,  in  the  worst  cases,  general  paralysis  may 
occur,  with  wasting  of  the  muscles  of  the  whole  body,  even  the  voice 
becoming  weak.  The  paralysis  mostly  affects  motion  only,  but  some- 
times there  is  also  loss  of  sensation,  and  ultimately  great  loss  of  electric 
excitability  in  the  muscles.  Epilepsy,  delirium,  convulsions  or  coma 
may  destroy  the  patient ;  but  death  from  chronic  lead  poisoning  is 
uncommon. 

The  muscles  are  wasted,  greyish-red  or  whitish  and  tough,  with  considerable 
increase  of  the  instcrstitial  connective  tissue.  These  changes  are  similar  to  those 
which  occur  in  injury  to  nerves,  in  progressive  muscular  atrophy,  and  in  spinal 
paralysis  of  children. 

How  does  lead  produce  paralysis  ?  On  this  point  various  views  are  held.  Some 
maintain  that  lead  directly  affects  the  muscles  ;  others,  that  it  arrests  nutrition  by 
exciting  strong  contraction  of  the  blood-vessels  supplying  the  wasted  muscles.  The 
existence  of  the  "reaction  of  degeneration,"  as  tested  by  electricity,  shows  that  the 
affection  is  seated  either  in  the  nerves  or  in  the  spinal  cord  ;  and  probably  in  the 
spinal  cord,  for  the  reaction  of  degeneration  and  atrophy  pursue  exactly  the  same 
course  as  in  the  spinal  paralysis  of  children. 

The  cramps  are  not  confined  to  the  muscles  of  the  extremities.  The 
intestines  are  also  affected,  sometimes  almost  throughout  their  length, 
but  generally  only  a  limited  extent  is  involved.  If  the  finger  is  passed 
up  the  rectum,  the  contractions  can  sometimes  be  felt.  The  blood- 
vessels like  other  parts  of  the  body  are  said  to  be  subject  to  cramps. 

The  colic  is  generally  dependent  on  constipation;  for  Avhen  this  is 
set  ri'^ht  the  coHc  generally  disappears. 

The  influence  of  lead  on  the  urates  in  the  blood  is  most  singular. 
Dr  Garrod,  in  his  remarkable  investigations  concerning  gout,  has  eluci- 
dated'this  subject,  and  shown  the  intimate  connection  existing  between 
lead  poisoning  and  gout.  In  gout,  as  this  philosophical  observer  has 
shown  the  urates,  probably  with  increased  formation,  are  retained  in 
the  blood  In  gout,  especially  during  the  acute  attacks,  scarcely  any 
uric  acid  is  to  be  found  in  the  urine,  while  an  abundant  quantity  is 
detectible  in  the  blood.  The  urates  dissolved  in  the  blood  manifest 
special  affinity  for  particular  structures,  as  the  cartilages,  bursa.,  and 
Sous  t  ssues' partkularly  of  certain  parts,  and  dunng  the  deposition 
of  the  urates  in  the  joints,  acute  inflammation  is  excited,  and  this  con- 
stitutes gout.    (See  Colchicum.) 
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Now,  lead  checks  the  separation  of  urates  from  the  blood  by  the 
kidneys,  diminishes  the  uric  acid  of  the  urine,  thus  greatly  augmenting 
that  of  the  blood,  and  thus  we  have  the  pathological  condition  which 
excites  the  gouty  inflammation.  Dr.  Garrod  has  further  shown— and 
his  experience  is  corroborated  by  all  who  have  investigated  this  subject 
—that  gout  very  frequently  occurs  among  lead-workers,  and  that  gouty 
patients  often  exhibit  the  characteristic  blue  lead  line  on  their  gums. 

There,  too,  is  the  fact,  in  further  confirmation  of  Dr.  Garrod's  dis- 
coveries, that,  if  to  a  gouty  person,  free  at  the  time  ;rom  an  acute  attack, 
a  salt  of  lead  is  administered,  it  developes  acute  gout,  with  its  accom- 
panying symptoms  of  severe  pain  and  high  fever.  The  author  has 
repeatedly  verified  this  fact,  first  pointed  out  by  Dr.  Garrod,  which 
affords  an  explanation,  in  part  at  least,  of  the  good  effects  of  iodide  of 
potassium  on  gout,  since,  as  we  have  shown  already,  this  salt  promotes 
the  excretion  of  lead. 

Lead  is  used  for  a  variety  of  purposes,  but  chiefly  for  its  astringent 
action  on  the  tissues,  as  in  profuse  discharges  of  the  mucous  membrane 
from  the  lungs  in  bronchitis,  and  to  check  bleeding  from  the  nose,  lungs, 
kidneys,  and  uterus. 

It  has  been  conjectured  that  lead  in  Bright's  disease  might  check  the 
escape  of  albumen  from  the  blood,  and,  therefore,  lessen  the  amount  of 
it  in  the  urine,  and  George  Lewald  has  published  some  experiments 
instituted  with  the  view  of  testing  this  point.  He  does  not  mention 
the  form  of  kidney  disease  his  patients  suffered  from,  but  it  was  pro- 
bably the  pale,  flabby,  fatty  kind.  He  observed  at  the  same  time  the 
influence  of  the  lead  on  the  amount  of  urine  voided.  These  experi- 
ments, too  few  perhaps  to  decide  the  question,  showed  that  lead  con- 
stantly diminished  the  albumen  of  the  urine,  though  only  to  a  veiy 
small  extent,  namely,  to  about  nine  or  ten  grains  to  the  twenty-four 
hours.  The  diminution  appeared  to  hold  no  relation  in  the  quantity 
of  lead  administered.  The  quantity  of  water  was  simultaneously  in- 
creased on  an  average  by  200  c.c.  in  the  twenty-four  hours.  Here, 
again,  the  increase  held  no  proportion  to  the  quantity  of  lead  employed. 

Lead  has  been  found  in  the  lungs,  kidneys,  spleen,  liver,  and  bra'n, 
but  there  is  no  evidence  of  its  possessing  an  especial  afirnity  for  these 
parts. 

M.  Paul,  who  has  investigated  the  influence  of  lead  poisoning  on  the 
foetus,  says  that  women  working  in  lead  factories  frequently  abort ;  and 
that  the  father  may  cause  abortion,  even  when  the  mother  is  not  a  lead- 
worker.  In  123  pregnancies,  seventy-three  children  were  born  dead; 
and  of  these,  sixty-four  were  abortions,  four  premature  births,  and  five 
born  at  the  full  time.  Of  the  fifty  born  alive,  twenty  died  the  first 
year,  eight  the  second,  seven  the  third;  one  later;  and  only  fourteen 
reached  the  age  of  ten. 
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We  know  but  little  concerning  the  elimination  of  lead.  Only  a 
little  lead  passes  off  with  the  urine;  iodide  of  potassium,  however, 
increases  its  elimination. 

It  is  a  further  question  whether  the  metal  is  separated  by  the  kid- 
neys Avith  the  urine,  or  by  the  mucous  membrane  of  the  urinary  tract. 
On  theoretical  grounds  it  is  difficult  to  imagine  how  metals,  existing  in 
the  body  as  albuminate,  can  be  eliminated  with  a  non-albuminous 
secretion ;  moreover,  after  the  administration  of  lead,  as  after  that  of 
iron  and  other  metals,  an  increased  quantity  of  the  metal  is  detectible 
in  the  urine  ;  an  increased  amount  of  mucus  too,  simultaneously  -with 
signs  of  irritation  of  the  lining  membrane  of  the  bladder,  even  to  the 
extent  of  inducing  a  catarrhal  condition ;  whence  it  has  been  inferred 
that  the  metal  is  separated  with  the  mucus  secreted  by  the  mucous 
membrane. 


NITRATE  OF  SILVER,  OXIDE  OF  SILVER. 

The  soluble  preparation  of  silver,  when  painted  on  the  skin,  colours 
it  first  an  opaque  white,  which  changes  gradually  to  brown  and  black. 
The  application  of  a  strong  solution  will  produce  vesication.  Nitrate 
of  silver  is  sometimes  apphed  as  a  destructive  caustic  to  warts  and 
other  excrescences,  but  its  action  being  too  superficial  it  is  useless  for 
this  purpose. 

Applied  to  the  abraded  skin  or  to  sores,  the  soluble  silver  salts 
form  an  albuminate  which  coats  the  surface  with  a  thin  layer  and 
protects  the  tissue  beneath  from  the  irritation  of  the  air.  The  nitrate 
of  silver  acts  as  a  powerful  excitant  of  the  tissues  and  destroys  them, 
but  only  very  superficially.  It  is  frequently  applied  to  induce  healthier 
growth  in  unhealthy  and  unclean  ulcers,  giving  much  smarting  pain, 
which,  however,  soon  passes  away. 

Like  most  other  soluble  metallic  preparations,  the  nitrate  causes 
condensation  of  the  tissues  as  well  as  contraction  of  the  blood-vessels, 
on  which  account  it  is  used  to  stay  haemorrhage ;  being  liable,  however, 
to  excite  much  infiammation  and  pain,  other  blander  astringents  should 
first  be  tried.  Sometimes  it  is  used  to  check  the  bleeding  from  leech- 
bites  by  touching  them  with  a  stick  of  nitrate  of  silver. 

Nitrate  of  silver  will  prevent  the  pitting  of  small-pox,  if  each  vesicle 
is  opened  as  soon  as  formed,  and  the  raw  surface  beneath  touched  with 
a  solution  of  the  salt.  Dr.  F.  Bowen  has  recorded  an  instructive  case 
showing  the  efficacy  of  this  treatment.  He  treated  the  vesicles  on 
one  side  of  the  face  and  neck  in  the  way  described,  leaving  untouched 
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th-  vesicles  on  the  opposite  side,  with  the  result  that  on  recovery  the 
untreated  side  was  deeply  pitted,  while  the  opposite  side  remained 
smooth  and  scarless.  Dr.  Bowen,  who  has  devoted  much  attention  to 
this  subject,  states  that  a  nurse  can  easily  carry  out  the  process.  At 
an  early  stage  of  the  eruption,  at  the  latest  on  the  fourth  or  fifth  day, 
he  punctures  the  vesicles  with  a  fine  needle  dipped  in  a  solution 
containing  t^venty  grains  of  nitrate  of  silver  to  an  ounce  of  water. 
Mr.  Higginbottom  finds  it  unnecessary  to  puncture  the  vesicles,  and 
says  it  is  enough  to  paint  the  skin  in  the  manner  recommended  by 
him  in  erysipelas,  which  subdues  inflammation  and  prevents  sup- 
puration. 

Bed-sores  are  best  prevented  by  painting  the  threatened  but  un- 
broken skin,  as  soon  as  it  becomes  red,  with  a  solution  of  nitrate  of 
silver  (20  grains  to  an  ounce)  with  the  effect  of  dispersing  the  redness, 
hardening  the  skin,  and  preventing  the  bed-sore,  unless,  as  in  the  case 
of  paralysis,  there  is  a  great  proneness  to  this  lesion. 

That  species  of  boil  which,  beginning  first  as  a  papule,  maturates  into 
a  pustule,  and  inflames  and  extends  till  a  large  dead  core  is  produced, 
may,  it  is  said,  be  arrested  in  its  early  pustular  stage  by  painting  it  over 
at  its  very  commencement  with  a  strong  solution  of  nitrate  of  silver. 
I  have  had  no  experience  of  this  method ;  but  of  the  beneficial  in- 
fluence of  collodion  on  similar  boils,  to  be  mentioned  in  another 
place,  I  can  speak  with  great  confidence. 

Nitrate  of  silver  vnll  arrest  herpes  labialis  and  the  vesication  of 
shingles,  if  the  warning  patch  of  erythema  is  painted  over,  before,  or 
as  soon  as,  the  vesicles  begin  to  form. 

We  sometimes  meet  with  a  patient  with  a  patch  of  lichen,  the  size 
of  the  palm  of  the  hand,  affecting  almost  any  part  of  the  body,  the 
irritation  from  this  patch  being  sometimes  so  excessive  as  even  to  break 
the  sleep,  and  injure  the  health.  The  painting  the  patch  with  the 
nitrous  ether  solution  of  silver  eveiy  day,  or  second  day,  as  the  itching 
may  require,  will  generally  cure  this  affection. 

Limited  patches  of  eczema  are  sometimes  benefited  in  the  same  way. 
Nitrate  of  silver  proves  most  serviceable  after  the  weeping  stage. 

The  occasional  application  of  nitrate  of  silver  or  sulphate  of  copper  is 
serviceable  in  psoriasis  of  the  tongue  and  mucous  membrane  of  the 
mouth  3  but  if  it  depends  on  syphilis,  mercurial  applications  arc  best. 
A  weak  solution  of  nitrate  of  silver,  gradually  strengthened,  is  stated  to 
be  useful  in  the  superficial  kinds  of  lupus. 

Higginbottom  very  strongly  recommends  the  local  application  of 
nitrate  of  silver  in  erysipelas.  No  agent,  he  says,  is  so  safe  or  so  effi- 
cacious in  subduing  external  inflammations ;  but  he  points  out  that  the 
success  of  this  treatment  depends  entirely  on  the  manner  of  conducting 
It.    He  directs  the  skin  to  be  well  washed  with  soap  and  water  ;  then 
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with  simple  water;  then  to  be  wiped  quite  dry;  next,  a  solution  of  four 
scruples  of  the  brittle  stick  of  nitrate  of  silver,  in  four  drachms  of  water, 
IS  to  be  applied  two  or  three  times  to  the  inflamed  surface,  extending 
two  or  three  inches  beyond  it. 

Nitrate  of  silver  often  cures  the  intolerable  itching  of  pruritus  pudendi. 
A  large  camel-hair  brush,  saturated  in  a  solution  containing  from  two  to 
five  grains  to  the  ounce,  should  be  painted  three  or  four  times  a  day 
over  the  vulva,  and  be  thrust  up  to  the  os  uteri.  A  stronger  solution 
used  less  frequently  will  not  answer  so  well. 

A  weak  solution  of  nitrate  of  silver  often  relieves  pruritus  ani. 
Pruritus  cutaneus  of  the  meatus  auditorius,  occurring  without  any 
eruption,  should  be  treated  by  the  application  of  a  strong  solution  of 
nitrate  of  silver,  carefully  avoiding  the  membrana  tympani.  If  the  itch- 
ing arises  from  undue  dryness  of  the  ear,  from  deficient  secretion  of  wax, 
almond  oil  or  glycerine  should  first  be  tried. 

When  used  as  an  outward  appUcation,  nitrous  ether  is  by  far  the  best 
solvent  of  nitrate  of  silver,  for,  by  dissolving  the  fatty  matters  of  the 
skin,  this  solution  forms  a  uniform  layer  over  the  surface,  unlike  a  watery 
one,  which  runs  into  drops  leaving  the  intermediate  skin  dry.  This, 
solution  is  not  available  in  erysipelas,  as  nitrous  ether  will  not  dissolve 
the  quantity  of  silver  required.  It  is  important  to  bear  in  mind  that  a 
nitrous  ether  solution  acts  much  more  strongly  than  an  aqueous  solution 
of  corresponding  strength.  The  ether  solution  must,  therefore,  be  made 
weaker,  five  to  ten  grains  to  the  ounce  being  generally  strong  enough. 
Five  grains  to  the  ounce  is  sufficiently  strong  for  threatened  bed-sore, 
a  stronger  solution  often  blistering,  particularly  on  applying  several 
coats. 

Solutions  of  nitrate  of  silver  are  used  to  blacken  the  hair  of  the  head. 
The  hair  is  first  Avashed  with  the  solution  of  nitrate  of  silver,  and  then  a 
comb,  dipped  into  a  solution  of  sulphide  of  potassium,  is  passed  through 
it ;  a  process  resulting  in  the  production  of  a  dull,  lustreless,  ghastl}', 
black-bluish  colour. 

In  obstinate  tinea  tarsi,  the  solid  nitrate  of  silver  stick  is  sometimes- 
passed  over  the  edges  of  the  eyelids,  first  removing  the  eyelashes  and 
the  scabs. 

In  conjunctivitis,  a  few  drops  of  a  solution  of  nitrate  of  silver,  varying 
in  strength,  is  inserted  with  the  aid  of  a  quill  several  times  a  day  into- 
the  eye,  exciting  in  the  membrane  a  healthier  inflammation,  which  soon 
subsides. 

The  nitrate  may  be  appHed  to  ulcers  of  the  mouth.  When  a  milder 
application  than  the  ordinary  caustic  is  required,  it  is  convenient  to  use 
the  sticks  composed  of  equal  parts  of  nitrate  of  silver  and  nitrate  of 
potash. 

The  soluble  salts  have  an  astringent  metallic  taste. 
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In  the  early  stage  of  inflammation  of  the  throat,  when  the  inflamma- 
tion is  superficial  and  there  is  only  a  little  swelling,  the  application  of  a 
strong  solution,  or  of  the  solid  stick  of  nitrate  of  silver,  subdues  and 
sometimes  even  extinguishes  the  inflammation. 

In  chronic  sore  throats,  when  the  tissues  are  relaxed  and  covered 
with  pus,  solutions  of  the  nitrate  are  serviceable,  but  the  author  does 
not  think  they  are  superior  in  any  way  to  strong  astringent  and  un- 
irritating  applications.  Even  ulcers  are  best  treated  by  the  glycerine  of 
tannin ;  but  if  in  a  slougliing  and  unhealthy  condition,  then  the  irritant 
nitrate  must  be  preferred.  The  nitrate  of  silver  is  also  applied  with 
doubtful  benefit  in  diphtheria.  Most  authorities  are  agreed  that  the 
application  should  be  limited  to  the  inflamed  patches ;  for  if  applied 
beyond  their  area,  it  excites  an  extension  of  the  inflammation,  on  which 
the  false  membrane  may  readily  implant  itself. 

Nitrate  of  silver,  in  powder  or  solution,  is  sometimes  applied  by 
means  of  a  probang,  brush,  or  sponge,  to  the  chronically  inflamed 
larynx,  as  in  phthisis ;  or  solutions  of  nitrate  of  silver,  in  the  propor- 
tion of  gr.  Yi  to  gr.  V.  to  the  ounce  of  water,  may  be  brought  to  bear 
on  the  pharynx  and  larynx  by  the  spray  producer. 

Dr.  Horace  Green  injects  a  solution  of  nitrate  of  silver  into  the 
trachea  in  asthma,  bronchitis,  and  phthisis,  after  deadening  the  sensi- 
bility of  the  glottis  by  applying  to  it  for  one  or  two  weeks  a  solution 
of  nitrate  of  silver.  He  passes  a  No.  lo  or  12  catheter  which  pro-  ■ 
duces  only  a  sensation  of  warmth,  through  the  rima  glottidis  down 
even  to  the  bifurcation  of  the  trachea  and  injects  the  solution.  The 
late  Dr.  Hughes  Bennett,  who  endorsed  this  treatment,  injected  either 
two  drachms  of  a  solution  containing  half  a  drachm  of  nitrate  of  silver 
to  an  ounce  of  water,  or  even  half  an  ounce  of  a  solution  consisting  of 
forty  grains  of  nitrate  of  silver  to  an  ounce  of  water.  While  intro- 
ducing the  catheter  the  head  is  thrown  back  and  the  tongue  drawn 
forward,  when  the  instrument  glides  along  the  laryngeal  surface  of 
the  epiglottis,  which  is  nearly  insensible,  through  the  rima  glottidis 
itself. 

Sponging  out  the  throat  with  a  solution  of  nitrate  of  silver  greatly 
diminishes  the  violence  and  frequency  of  the  paroxysm  in  whooping 
cough,  renders  the  cough  but  half  as  frequent,  makes  tlie  fits  much 
less  severe,  and  enables  a  child  harassed  with  broken  sleep  to  obtain 
a  good  night's  rest.  But  there  is  a  formidable  drawback  to  this  treat- 
ment; for  the  apphcation  generally  produces,  especially  with  veryyounff 
children,  so  violent  an  attack  of  coughing,  as  to  excite  fears  lest  suffo- 
cation should  ensue.  Instead  of  sponging  the  throat,  the  nitrate  of 
silver  may  be  applied  in  the  form  of  spray  by  the  atomizer.  Vei-y 
young  children,  however,  cannot  be  induced  to  open  their  mouths, 
and  allow  the  inhalation  of  the  spray  ;  hence  its  use  is  restricted  to 
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children  more  than  two  or  three  years  old.  These  applications,  being 
apt  to  excite  retching,  should  be  employed  when  the  stomach  is 
empty. 

Any  part  of  the  salt  having  escaped  conversion  in  the  mouth  is 
changed  into  an  albuminate  when  it  enters  the  stomach ;  and  if  suffi- 
cient albumen  is  not  present  to  effect  this,  the  salt  attacks  the  mucous 
membrane,  and  excites  active  inflammation.  The  best  antidote  for 
a  poisonous  dose  is  common  salt,  a  fact  useful  to  bear  in  mind,  if, 
as  sometimes  happens,  the  solid  stick  of  nitrate  breaks  off  and  is 
swallowed. 

Nitrate  of  silver  acts  as  an  irritant  in  the  stomach,  and  may  be  used 
in  precisely  the  same  class  of  cases  for  which  arsenic  is  applicable.  It 
often  checks  the  pain  and  vomiting  of  chronic  inflammation,  of  chronic 
ulcer,  and  even  of  cancer  of  this  organ.  It  should  not  be  given  in 
the  form  of  a  pill,  but  in  solution. 

The  nitrate  acts  as  an  astringent  in  the  intestines,  and,  in  common 
with  several  other  metallic  preparations,  may  be  used  in  diarrhoea,  both 
of  the  acute  and  chronic  kind. 

Peptones  readily  dissolve  the  nitrate,  and  the  solution  does  not 
coagulate  albumen.  Probably  it  enters  the  blood  in  this  form  and 
collects  in  the  red  corpuscles  as  other  metals  tend  to  do,  if  not  speedily 
deposited  in  the  organs  or  separated  by  the  secretions.  These  salts, 
being  absorbed,  are  supposed  to  be  astringent  to  the  tissues  to  which 
they  are  conveyed,  but  this  is  a  doubtful  supposition,  and  they  are 
never  used  to  check  either  bleeding  or  secretion  from  the  distant 
organs  of  .  the  body. 

In  poisonous  doses  nitrate  of  silver  excites  in  animals  convulsions 
and  paralysis,  probably  central  in  origin,  the  convulsions,  being  very 
similar  to  those  produced  by  strychnia,  are  excited  by  the  least  peri- 
pheral irritation. 

Chronic  poisoning  by  nitrate  of  silver  produces  general  fatty  degene- 
ration, especially  of  the  kidneys,  liver,  and  heart. 

Both  the  oxide  and  nitrate  are  employed  in  chorea  and  epilepsy, 
apparently  with  occasional  benefit.  The  oxide  has  been  given  to  check 
profuse  sweating.  If  administered  too  long,  these  substances,  m  some 
form,  probably  as  the  reduced  metal,  are  deposited  in  the  deeper  parts 
of  the  skin,  and  most  abundantly  where  the  skin  is  finest  and  most 
vascular:  but,  once  deposited,  the  metal  remains  as  a  permanent  dis- 
coloration, of  a  deep  leaden  hue,  either  by  time  or  treatment  irre- 
movable, unless  it  should  prove  true  that  large  doses  of  iod.de  of 
potassium,  as  has  been  lately  stated,  will  wash  out  this  stain.  Silver 
appears  to  be  chiefly  eliminated  by  the  intestines  and  bile,  very  little 
escaping  by  the  urine.  .  .  .  . 

The  nitrate,  in  solutions  of  various  strength,  is  used  as  an  injection 
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in  gonorrhcea.  Some  advocate  a  very  strong  solution  (twenty  grains  to 
the  ounce),  averring  that  in  many  instances  the  disease  may  at  once  be 
cut  short  by  it ;  others  prefer  a  much  weaker  solution  of  one  or  two 
grains  to  the  ounce  of  water,  repeating  the  injection  several  times  a 
day. 

A  solution  of  glycerine  of  tannin,  half  the  strength  of  the  pharma- 
copoeial  preparation,  is,  I  believe,  a  better  injection  for  both  gonorrhcea 
and  gleet,  than  nitrate  of  silver. 


MERCURY  AND  ITS  PREPARATIONS. 

The  salts  of  mercury  possess  very  various  physical  as  well  as  chemical 
properties  ;  but  as  in  eveiy  instance  their  effect  on  the  system  is  well- 
nigh  the  same,  probably  all  mercury  compounds  ultimately  assume  the 
same  form  in  the  blood. 

The  nitrates  of  the  oxide  and  suboxide  are  escharotic  ;  but  much  of 
this  action  is  due  to  the  free  nitric  acid  of  the  salt.  They  are  used  to 
remove  Avarts,  condylomata,  and  other  slight  excrescences.  Mercurial 
applications  will  completely  allay  the  annoying  itching  of  certain  skin 
affections.  Solutions  of  bichloride,  black-wash,  yellow-wash,  or  mercu- 
rial ointment,  may  each  prove  useful,  but  the  application  must  be  a 
strong  one.  Trousseau  highly  recommends  bathing  the  part  with  a 
solution  of  about  twelve  grains  of  bichloride  in  a  pint  of  veiy  warm 
water.  After  much  experience  of  these  applications,  I  believe  that  far 
the  best  application  is  an  ointment  composed  of  a  drachm  of  calomel 
to  an  ounce  of  lard  ;  but  this  ointment,  in  common  with  other  mercu- 
rial applications,  is  not  useful  in  all  kinds  of  itching ;  for  instance,  it 
is  unavailing  in  the  irritation  of  urticaria. 

Calomel  ointment  often  immediately  removes  the  itching  of  pruritus 
ani.  This  irritation  may  be  due  to  rashes,  as  psoriasis,  lichen  or 
eczema,  or  no  eruption  may  be  visible,  yet  the  ointment  will  prove 
equally  efficacious.  Sometimes  the  itching  is  felt  along  the  raphe' 
between  the  anus  and  scrotum,  and  may  be  due  to  little  round  spots 
looking  like  psoriasis,  with  the  scales  washed  off  This  form  also  yields 
to  the  ointment.  This  application  is  less  frequently  useful  in  pruritus 
pudendi.  In  obstinate  cases  of  pruritus  ani  and  pruritus  pudendi, 
blisters  to  the  thighs,  or  the  application  of  a  few  leeches,  sometimes 
afford  relief. 

The  ointment  in  many  instances  improves  the  rashes  themselves,  but 
this  is  in  some  measure  due  to  the  cessation  of  the  scratching  on  the 
disappearance  of  the  itching. 
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Sometimes  a  little  scabbiness  of  the  head,  looking  like  mild  eczema, 
occurs  in  children,  accompanied  by  a  degree  of  itching,  sufficient  to 
prevent  sleep,  and  to  cause  constant  restlessness.  The  calomel  oint- 
ment speedily  appeases  this  irritation. 

The  inunction  with  calomel  ointment  allays  the  distressing  itching  of 
the  scalp  sometimes  accompanying  pityriasis.  It  may  be  profitably 
added  to  other  ointments  used  for  the  removal  of  pityriasis,  as  oxide  of 
mercury  or  of  tar. 

It  may  be  objected  that  so  strong  an  application  of  mercury,  espe- 
cially when  applied  to  soft  and  absorbing  parts,  as  the  inner  surface  of 
the  vulva,  and  the  skin  around  the  anus,  must  surely  produce  saliva- 
tion. No  doubt  care  should  be  exercised,  and  no  more  ointment  used 
than  is  needed.  Yet  the  risk  of  salivation  seems  to  be  extremely 
slight  ;  for,  with  a  very  large  experience  of  the  ointment,  I  have  never 
seen  salivation  produced  by  it.  Properly  applied,  a  very  small  piece 
of  ointment  is  generally  sufficient  to  allay  the  irritation  at  once,  and 
even  to  remove  it  altogether  in  a  few  days,  although  it  is  very  apt  after 
a  variable  time  to  return,  when  it  again  yields  to  a  renewed  employ- 
ment of  the  unguent.  Its  grateful  effects  are  often  almost  instan- 
taneous, though  sometimes  it  takes  a  few  days  to  give  ease.  Having 
many  times  seen  it  succeed  when  other  remedies  have  entirely  failed, 
I  am  convinced  of  the  value  of  this  application  in  these  harassing  and 
perverse  diseases. 

The  white  precipitate  or  nitrate  of  mercury  ointment  or  corrosive- 
sublimate  wash  will  destroy  the  various  kinds  of  lice  and  their  nits 
which  infest  different  parts  of  the  body.  For  lice  on  the  pubes  it  is 
necessary  to  apply  the  ointment  or  lotion  to  the  scrotum,  hair  on  the 
perineum,  and  around  the  anus.  The  nits  can  be  dislodged  by  wash- 
ing the  hairs  with  spirits  of  wine,  which  dissolves  the  gluey  matter  so 
strongly  attaching  the  nit  to  the  hair.  If  the  lice  have  produced  much 
rash,  it  is  best  to  cut  off  the  hair.  The  body  louse  may  be  killed  by 
the  essential  oils,  as  the  oil  of  rosemary,  or  by  powdered  pyrethrum,  or 
by  an  ointment  of  staphisagria.  Through  the  groundless  fear  of  induc- 
ing salivation,  some  prefer  these  to  mercurial  applications.  The  under 
linen  should  be  boiled  to  destroy  any  hidden  lice. 

The  irritant  ointments  of  mercury  are  useful  in  that  obstmate  and 
disfiguring  affection,  tinea  ciliaris.  The  eye  lashes  should  be  cut  short, 
and  the  ointment,  either  of  nitrate  or  oxide  of  mercury,  applied  night 
and  morning,  picking  off  the  scabs  before  each  dressing.  It  is  a  com- 
mon practice  to  dilute  the  unguentum  hydrargyri  mtratis  with  from  lour 
to  six  parts  of  simple  ointment,  whether  used  for  rashes  or  tinea 
ciliaris,  but  in  many  instances  the  undiluted  ointment  is  best,  and  it 
seldom  requires  to  be  reduced  more  than  half  the  officina  strengtl^, 
for  the  failure  of  the  ointment  in  eczema,  psoriasis,  lichen,  tinea 
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ciliaris,  is  often  due  to  its  employment  in  too  weak  a  form.  Mr. 
Hutchinson  and  others  assert  that  epilation  ensures  the  speediest  cure. 
Should  these  stimulating  applications  fail,  others  more  powerful  should 
be  tried,  as  nitrate  of  silver,  or  sulphate  of  copper,  the  last-named  salt 
being  preferable,  as  it  gives  less  pain. 

Patches  of  obstinate  lichen  and  psoriasis,  especially  of  the  hands, 
even  when  not  syphilitic,  Avill  sometimes  yield  to  mercury  ointment  when 
milder  treatment  fails.  The  calomel  and  nitrate  of  mercury  ointment 
may  be  mixed,  and  the  addition  of  tar  ointment  sometimes  increases 
the  efficacy  of  this  combination. 

Citrine  ointment  is  also  very  useful  in  some  cases  of  eczema,  even  in 
the  weeping  stage  if  there  is  but  little  inflammation,  but  it  is  especially 
useful  in  the  stage  of  desquamation  when  the  skin  has  healed.  It  is 
markedly  serviceable  when  eczema  affects  the  hairy  parts  of  the  face, 
often  curing  this  obstinate  form  when  other  remedies  have  been  tried 
in  vain,  and  even  when  it  fails  to  cure  it  generally  in  great  part  subdues 
the  disease.  The  same  ointment  is  very  beneficial  too  in  pityriasis  of 
the  hairy  parts  of  the  face.  In  both  eczema  and  pityriasis  it  is  better  to 
mix  it  with  tar  ointment,  though  this  combination  is  sometimes  more 
irritating  than  the  simple  citrine  ointment ;  not  unfrequently  this  mix- 
ture cannot  be  borne,  whilst  the  citrine  ointment  pure  or  diluted  proves 
very  useful. 

In  the  early  stages  of  acne  a  lotion  composed  of  corrosive  sublimate, 
one  part;  alcohol,  enough  to  dissolve  it;  water,  100  parts,  is  said  to  be 
of  use.  A  teaspoonful  is  to  be  added  to  a  quarter  of  a  pint  of  water, 
and  the  face  sponged  with  the  lotion  night  and  morning.  The  bichloride 
lotion,  after  a  time  produces  a  "  scaliness  and  hardness  of  the  cuticle." 

Bichloride  of  mercury,  one  of  the  best  parasiticides,  is  useful  in  favus, 
tinea  sycosis,  tinea  tonsurans,  eczema  marginatum,  and  pityriasis  versi- 
color (chloasma).  A  lotion  containing  two  grains  of  bichloride  to  an 
ounce  of  water  is  generally  sufficiently  strong.  In  favus  and  tinea 
sycosis  and  tinea  tonsurans,  the  lotion  should  be  applied  after  each 
epilation,  and  should  be  continued  for  some  time  after  epilation  is  dis- 
continued.   This  treatment  is  highly  spoken  of  by  McCall  Anderson. 

.  It  is  taught,  on  high  authority,  that  the  application  of  mercury  oint- 
ment in  paronychia  is  very  useful,  repeated  for  ten  minutes  every  hour 
applying  poultices  at  other  times.    Dr.  Scott  and  Mr.  McCormac  both 
report  several  striking  cases  of  rapid  cures  by  dusting  nitrate  of  lead  on 
the  diseased  tissues  night  and  morning. 

Mercurial  preparations  are  used  as  local  applications  in  chronic 
inflammation;  for  instance,  Scott's  ointment  is  often  employed  in 
chronic  inflammation  of  the  knee-joint.  Mr.  John  Marshall  has  recendy 
introduced  a  new  mercurial  preparation,  oleate  of  mercury,  varying  in 
-strength  according  to  the  needs  of  the  case,  and  variously  combined 
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with  Other  remedies.  Mr.  Marshall's  paper  is  so  practical  and  valuable 
and  so  insusceptible  of  condensation  or  abridgment  that  we  have 
deemed  it  best  to  reproduce  the  larger  portion  of  it.  These  prepara- 
tions, he  says,  "  are  cleanly  and  economical  and  have  a  much  greater 
diffusibility  or  penetrating  power  than  the  old  mercurial  ointments,  for 
they  are  absorbed  by  the  skin  with  remarkable  facility,  and  manifest 
the  remedial  effects  with  great  promptitude." 

"They  should  not  be  rubbed  in  like  ordinary llnaments  or  embrocations,  but  should 
be  merely  appliid  tvith  a  bj-iish,  or  be  spread  lightly  over  the  part  with  one  finger; 
otherwise  they  may  cause  cutaneous  irritation,  or  even  produce  a  few  pustules  on  the 
skin,  especially  in  certain  persons.  This  result  may,  however,  be  obviated  by  the 
addition  of  a  small  quantity  of  olive  oil,  or  purified  lard,  according  as  an  oleaginous 
or  an  unctuous  preparation  is  required.  Any  of  these  fomis  may  be  scented  by  the 
addition  of  essential  oils. 

"In  employing  these  mercurial  solutions  for  combating  persistent  inflammation  of 
joints,  I  soon  found  that  the  addition  of  morphia  was  of  very  great  advantage.  For 
this  purpose  the  simple  alkaloid  must  be  used,  as  neither  the  hydrochlorate,  the 
acetate,  nor  the  meconate,  is  soluble  in  oleic  acid.  For  every  drachm  of  the  solution 
of  oleate  of  mercuiy  in  oleic  acid  one  grain  of  morphia  may  be  added.  Being,  as 
well  as  the  mercury,  completely  dissolved,  it  quite  as  rapidly  penetrates  the  skin, 
comes  quickly  into  contact  with  the  extremities  of  the  nerves,  and  thus,  even  within 
a  few  minutes,  acts  upon  them  at  their  most  sensitive  points,  and  speedily  produces 
a  soothing  effect. 

"  The  oleates  of  mercury  and  morphia,  thus  united  in  one  preparation,  represent, 
as  it  were,  a  liniment,  ointment,  or  plaster  of  mercury  and  opium ;  but  they  are  far 
more  elegant,  economical,  and  efficacious.  As  a  rule,  according  to  the  size  of  the 
part  affected,  from  ten  to  thirty  drops  are  sufficient  for  one  application.  This  should 
be  repeated  twice  daily  for  four  or  five  days,  then  at  night  only  for  four  or  five  other  days, 
and  afterwards  eveiy  other  day,  until  a  cure  is  obtained.  The  morphia  immediately 
begins  to  relieve  pain,  allays  the  nervous  irritation  and  consequent  vascular  turges- 
cence,  and  thus  arrests  the  progress  or  '  persistence '  of  the  inflammatoiy  process ; 
whilst  the  mercury  probably  promotes  the  death  and  degeneration  of  the  morbid 
products,  and  so  facilitates  their  subsequent  removal  by  absorption.  Unless  used  in 
excessive  quantity,  the  oleate  of  mercury  does  not  salivate,  or  produce  any  marked 
constitutional  disorder." 

Mr.  Marshall  says  "  their  applicability  and  utility  appear  to  me  to  be 
almost  co-extensive  with  the  occurrence  of  'persistent'  or  chronic 
inflairimations,  provided  only  that  the  seat  of  the  disease  be  in,  or 
sufficiently  near  to,  the  skin." 

"I  may  first  mention  that  not  only  in  persistent  articular  inflammation,  but  also  in 
simple  synovitis,  these  remedies  rapidly  reheve  the  tenderness  and  pain,  and  promote 
the  absorption  of  the  fluid  effused  into  a  joint.  They  are  also  of  decided  benefit  m 
the  rheumatic,  the  arthritic,  and  the  mixed  forms  of  joint  disease;  but  m  these  they 
do  not,  of  course,  supersede  the  necessity  for  general  treatment.  In  mflammat.on  of 
the  mammaiT  gland,  occurring  during  or  after  lactation  or  altogether  mdependently 
of  that  secreting  process,  their  efficacy  is  unequivocal ;  for  I  have  seen,  not  only  the 
induration  left  after  previous  abscesses  speedily  disappear  under  then-  use,  but  a 
tendency  to  recurrent  suppuration  in  the  site  of  old  abscesses,  and  the  threatened 
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formation  of  new  ones,  entirely  controlled  and  arrested.  I  have  also  seen  a  threatened 
abscess  in  the  perinfeum  from  inflammation  of  one  of  Cowper's  glands,  and  likewise 
the  troublesome  indurations  left  after  ordinaiy  perineal  abscess,  rapidly  disappear  on 
the  use  of  these  preparations.  In  obstinate  and  painful  tonsillitis,  in  epididymitis,  in 
periostitis,  and  in  inflammation  with  imminent  or  actual  suppuration  in  or  around 
lymphatic  glands,  I  have  similarly  employed  them  with  decided  advantage.  In 
hydrocele  they  have  not  appeared  to  be  useful.  I  have  used  equal  parts  of  the  20  ■ 
per  cent,  ointment  and  purified  lard  applied  outside  the  eyelid,  with  success,  in 
hordeolum  and  in  palpebral  conjunctivitis. 

"  In  many  cutaneous  affections  the  oleate  of  mercuiy  solutions,  without  morphia, 
form  elegant  and  powerful  remedies.  It  was  in  a  case  of  obstinate  sycosis  menti  that 
I  first  used,  and  with  excellent  results,  an  etherial  solution  of  the  perchloride  of 
mercury  mixed  with  oleic  acid ;  but  I  now  much  prefer,  as  equally  efficacious  and  far 
less  irritating,  the  5  per  cent,  solution  of  oleate  of  mercury  in  oleic"  acid,  with  the 
addition  of  an  eighth  part  of  ether.  This,  when  applied  to  the  skin  with  a  camel- 
hair  pencil,  is  a  most  diffluent  and  penetrating  remedy.  It  enters  the  hair-follicles 
and  the  sebaceous  glands,  penetrates  the  hairs  themselves,  and  carries  everywhere 
with  it  its  powerful  metallic  constituent.  Besides  sycosis,  it  will  cure  chloasma  and 
the  various  forms  of  tinea  ;  it  is  useful  in  porrigo  and  in  pruritus  ani  et  pudendi ;  but 
I  have  not  found  it  serviceable  in  non-specific  psoriasis  or  in  eczema.  The  solution 
of  oleate  of  mercury  destroys  pediculi  immediately  ;  and,  owing  to  its  singular  power 
of  permeation,  simultaneously  kills  the  ova — a  result  not  always  certain  when  oint- 
ments containing  undissolved  mercury  are  used. 

"Again,  in  many  of  those  syphilitic  affections  for  t]ie  cure  of  which  mercury  is 
applicable,  the  oleate  of  mercury  preparations  offer  some  advantages.  Thus,  in  con- 
genital syphilis,  a  piece  of  the  20  per  cent,  ointment,  about  the  size  of  a  pea  or  bean, 
placed  in  the  child's  axillse  night  and  morning  for  five  or  six  days,  rapidly  and  easily, 
and  without  any  sign  of  uncleanliness,  produces  constitutional  effects.  Even  in  the 
adult  this  mode  of  introducing  mercury  into  the  system,  either  for  the  cure  of  syphilis 
or  other  disease,  may  often  be  preferable  to,  and  less  troublesome  than,  the  bath,  and 
it  certainly  gets  rid  of  the  objections  to  the  ordinary  mode  of  inunction.  As  a  topical 
remedy  for  certain  local  manifestations  of  syphilis,  such  as  the  non-ulcerated  fonns  of ' 
syphiloderma,  especially  when  these  disfigure  the  head,  face,  neck,  or  hands,  the  10 
per  cent,  solution  is  a  most  valuable  adjunct  to  other  treatment,  the  spots  rapidly  dis- 
appearing under  its  use.  This,  or  the  20  per  cent,  preparation,  diluted  with  equal 
parts  of  purified  lard,  may  also  be  applied  to  non-ulcerated  syphilitic  indurations  and 
condylomata,  but  it  gives  pain  if  applied  to  surfaces  much  excoriated  ot  idcerated,  to 
moist  warts,  or  to  mucous  membranes.  In  syphilitic  iritis,  and  also  in  non-specific 
forms  of  that  disease,  this  diluted  oleate  ointment  smeared  over,  not  within,  the  eye- 
hd,  evidently  promotes  the  absorption  of  the  effused  lymph.  Lastly,  in  some  of  the 
remoter  kmds  of  syphilitic  affections,  which  iodide  of  potassium  will  usually  cure 
such  as  veiy  hard  nodes  and  certain  forms  of  syphilitic  testicle,  the  external  applica' 
tion  of  the  oleate  of  mercury  is  very  valuable.  I  have  seen  a  case  of  enlarged 
testicle  and  epididymis,  the  syphilitic  origin  of  which  had  not  been  suspected 
and  for  which  no  mercurial  course  had  been  prescribed,  but  which  during  a  period 
of  SIX  years  had  been,  from  time  to  time,  relieved  by  enormous  doses  of  iodide  of 
potassium,  speedily  and  decidedly  benefited  by  the  inunction  of- the  20  per  cent 
mercurial  oleate. 

"In  reference  to  other  uses  of  the  combined  oleates  of  mercury  and  morphia  I 
may  remark  that  I  cannot  doubt  their  value  in  the  treatment  of  '  persistent '  inflamma- 
tion of  certain  internal  parts  and  organs-as,  for  example,  of  obstinate  pleurisy 
pneumonia,  pericarditis,  and  endocarditis;  for  they  would  here  also  allay  pain  and 
nervous  irritation,  would  thus  contribute  towards  the  arrest  of  progressive  disease 
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and  would  likewise  promote  the  process  of  absorption.  Moreover,  I  may  state  that 
a  solution  of  morphia  in  oleic  acid  (one  or  two  grains  to  the  drachm,  without  mer- 
cury) is  an  excellent  topical  remedy  in  neuralgia,  and  in  that  exquisitely  painful  affec- 
tion, herpes  zoster,  care  being  taken  not  to  produce  cutaneous  irritation  by  friction.  I 
have  also  used,  endermically,  with  advantage,  a  solution  of  atropia  in  oleic  acid,  and 
have  had  prepared  for  me  the  oleates  of  zinc  and  copper.  Each  of  these  prepara- 
tions will  probably  come  to  have  its  uses,  to  which,  however,  I  have  now  only  time 
tlius  generally  to  refer.  Oleic  acid  is  likewise  a  ready  solvent  of  cantharidine  and 
croton  oil.  It  is  itself  aperient,  and  permeates  fseces  more  readily  than  olive  oil. 
Indeed,  I  fully  anticipate  that  this  acid,  as  well  as  its  compounds  with  mercury  and 
with  morphia,  besides  other  preparations  made  by  its  aid,  will  eventually  be  admitted 
into  the  Pharmacopoeia.  An  ointment  of  the  oleate  of  mercuiy  would  almost  super- 
sede the  old-fashioned  blue  ointment,  whilst  the  solutions  of  the  oleates  might  replace 
the  liniment  of  mercury.  The  remaining  mercurial  ointments  of  the  Pharmacopoeia, 
of  which  the  nitrate  may  contain  a  little  oleate  or  some  allied  salt,  will,  however, 
still  have  their  special  uses. 

"The  oleate  must  be  prepared  with  the  oxide  precipitated  by  caustic  potash  or  soda 
from  a  solution  of  the  metal  in  nitric  acid  recently  made  and  well  dried.  The  solution 
of  mercury  by  oleic  acid  is  assisted  by  a  temperature  of  300°  Fah. 

"  The  5  per  cent,  solution  is  a  perfectly  clear  pale-yellow  liquid,  resembling  olive 
oil,  but  thinner ;  the  10  per  cent,  solution  is  also  fluid  and  perfectly  clear,  but  as  dark 
as  linseed  oil ;  whilst  the  20  per  cent,  preparation  is  an  opaque  yellowish  unctuous 
substance,  closely  resembling  in  appearance  resin  ointment,  melting  very  readily  at 
the  temperature  of  the  body,  and  forming  a  kind  of  transparent,  viscid,  colourless 
varnish  when  applied  to  the  skin.  The  chief  care  to  be  observed  in  the  manufacture 
of  these  solutions  is  not  to  hurry  the  process,  and  not  to  employ  a  high  temperature, 
or  the  mercury  will  be  immediately  reduced. " 

Baths  of  corrosive  sublimate  and  chloride  of  ammonium,  in  the  pro- 
portion of  half  an  ounce  of  sublimate  to  one  ounce  of  the  chloride, 
are  sometimes  useful  in  the  treatment  of  obstinate  syphilitic  and  non- 
syphilitic  rashes. 

An  ointment  of  biniodide  of  mercury  has  been  largely  employed  m 
India  with  remarkable  success  in  the  treatment  of  goitre.  The  action 
of  the  ointment  is  aided  by  the  effects  of  the  sun's  rays,  to  which  the 
tumour  is  exposed  after  inunction.  The  ointment  is  prepared  in  the 
following  way  :— Melt  three  pounds  of  lard  or  mutton  suet,  strain,  and 
clean ;  when  nearly  cool,  add  nine  drachms  of  biniodide  of  mercury, 
finely 'triturated;  work  the  mixture  well  in  a  mortar  till  no  grains  of 
red  are  visible,  and  keep  it  in  pots,  protected  from  the  light.  In  India 
this  ointment  is  applied  to  the  swelling  at  sun-rise  by  means  of  an  ivory 
spatula  and  is  then  well  rubbed  in  for  at  least  ten  minutes. 

The  patient  then  sits  with  the  goitre  held  up  to  the  sun  as  long  as 
he  can  endure  it.  In  six  or  eight  hours  there  will  probably  be  some 
pain  from  the  blistering  action  of  the  application,  although  no  pustules 


will  have  arisen.  At  about  two  o'clock  in  the  afternoon  a  second  appli- 
cation is  made,  the  ointment  being  rubbed  in  with  a  light  hand  ;  he 
ointment  is  then  allowed  to  remain,  and  its  absorption  is  comple  ed 
about  the  third  day.    In  ordinary  cases  one  such  course  cures  the 
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patient,  but  in  bad  cases  it  may  be  necessary  to  repeat  the  treatment  in 
six  or  twelve  months.  In  countries  where  the  sun  is  less  powerful,  the 
patient  sits  before  a  fierce  fire ;  or  the  ointment  may  be  rubbed  over 
the  swelling  night  and  morning,  afterwards  covering  it  with  oilskin. 
The  full  effect  is  produced  in  a  few  days,  when  a  mild  ointment  like 
spermaceti  is  substituted.  (Stainthorpe.) 

Mercurial  ointments  are  useful  in  erythematous  lupus  (Moriz  Kohn). 
I  have  seen  great  advantage  result  from  the  use  of  calomel  ointment 
or  black-wash  in  scrofulous  and  tubercular  lupus  of  children,  and  in 
open  scrofulous  sores. 

In  tubercular  lupus  Nayler  advises  touching  the  summit  of  the  tuber- 
cles with  the  solution  of  acid  nitrate  of  mercury,  repeating  the  appli- 
cation till  they  are  reduced  to  the  level  of  the  skin,  but  not  deeper,  or 
a  scar  will  result.  Each  application  excites  a  good  deal  of  inflam- 
mation and  pain ;  but  the  pain  may  be  allayed  by  covering  the  spot 
with  collodion.  Nayler  uses  the  mercurial  vapour  bath  in  general 
eczema. 

Mercurial  preparations,  especially  black-wash,  are  very  useful  appli- 
cations to  syphilitic  sores.  Thus,  mucous  tubercles  soon  yield  to 
black-wash.  Black-wash  is  useful,  too,  for  those  elevated  indurations 
occurring  at  the  anus  of  children,  dilfering  from  mucous  tubercles, 
being  of  much  larger  size,  of  irregular  shape,  often  limited  to  one  side, 
and  generally  extending  some  way  up  the  rectum.  This  eruption, 
which  may  bleed  and  smart  severely  each  time  a  motion  passes,  often 
disappears  but  slowly  under  the  influence  of  mercury  administered  by 
the  mouth,  and  may  in  spite  of  it  continue  increasing  slightly  for 
months ;  while,  if  kept  constantly  moist  with  black-wash,  its  removal 
may  be  assured  in  ten  days  or  a  fortnight.  Black-wash  is  very  useful 
in  other  syphilitic  sores. 

_  When  it  is  not  convenient  to  apply  black-wash,  calomel  or  citrine 
omtment  well  rubbed  in  may  be  substituted. 

Calomel,  dusted  over  syphilitic  condylomata,  generally  removes- 
them. 

Cyanide  of  mercury  in  solution,  in  the  proportion  of  ten  or  fifteen 
grams  to  an  ounce  of  water,  is  useful  as  a  local  application  to  syphihtic 
rashes  and  sores,  as  those  of  the  throat,  tongue,  anus,  penis,  &c.  For 
sores  on  the  prepuce  or  glands,  a  weaker  solution  of  five  grains  to  the 
ounce  IS  generally  strong  enough,  and  even  this  strength  sometimes 
excites  a  good  deal  of  smarting.  It  should  be  well  rubbed  in  with 
a  camel-hair  brush,  once  or  at  most  twice  a  day,  carefully  avoiding  the 
neighbouring  healthy  tissues.  In  case  of  chancres  it  is  a  good  plan 
to  apply  this  solution  daily,  and  to  keep  the  sore  moist  with  lint  soaked 
m  black-wash.  Mercurial  ointments  rubbed  into  the  skin  of  the  penis 
aie  often  apt  to  bring  out  a  crop  of  eczema  with  considerable  swelling. 
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Mercurial  applications  mixed  with  other  substances,  as  tar,  are  very 
useful  in  syphilitic  psoriasis. 

Mr.  Lee  strongly  recommends  mercurial  fumigations  in  the  treatment 
of  syphihs,  preferring  calomel  which  is  un destroyed  by  heat  or  mois- 
ture, and  gives  constant  results.  Some  employ  dry  fumigation  ;  others 
maintain  that  the  therapeutic  effects  of  mercury  are  increased  by  steam. 
This  mode  of  administering  mercury  is  considered  the  best  and  surest 
way  of  eradicating  syphilis.  Moreover,  it  affects  the  general  health 
less  deleteriously,  disturbing  neither  the  functions  of  the  stomach  nor 
the  intestines.  Ten  to  twenty  grains  of  calomel  are  used  at  each  fumi- 
gation. The  fumigations  sometimes  produce  a  good  deal  of  weakness 
and  prostration,  so  that  they  cannot  be  continued.  There  can  be  no 
doubt  that  many  cases  of  syphilis,  rebelHous  to  other  treatment,  yield 
to  these  fumigations.  Sometimes  only  a  portion  of  the  body  affected 
with  syphilitic  rash  is  subjected  to  calomel  fumigation. 

Mercurial  applications,  but  especially  the  mercurial  and  calomel 
ointments,  are  rubbed  into  delicate  parts  of  the  skin,  so  as  to  mer- 
curialize the  system  by  their  absorption.  This  method  has  the  advan- 
tage of  not  disordering  the  digestive  canal. 

Bichloride  of  mercury  has  been  injected  under  the  skin,  and  a 
much  smaller  quantity  affects  the  system  than  when  administered  by 
the  mouth,  but  this  painful  mode  of  treating  syphilis  is  not  likely  to 
become  general. 

At  one  time  the  application  to  the  face  of  mercurial  ointment  or  of 
mercurial  plaster  was  in  vogue  to  prevent  the  pitting  of  smallpox.  It 
is  a  question  of  interest,  whether  the  mercury  itself  plays  any  part  in 
arresting  the  maturation  of  the  pustules,  or  whether  other  applications 
are  not  as  effective.  A  good  deal  has  been  said  on  each  side  of  this 
question,  but  I  think  that,  since  several  instances  of  very  severe  saliva- 
tion have  followed  this  plastering  in  smallpox,  other  safer  remedies 
may  be  used,  perhaps  not  with  equal  benefit,  yet  with  sufficiently  good 
results  to  render  it  desirable  to  employ  them  in  preference  to  the 
mercurial  compounds. 

The  exclusion  of  light  and  air  probably  thwarts  the  development  of 
the  pustules  and  prevents  pitting.  The  exclusion  of  air  and  light  can 
be  perfectly  effected  by  collodion  and  india-rubber  dissolved  in  chloro- 
form ;  this,  or  other  means,  should  therefore  be  employed  in  preference 
to  mercuiy  compounds.    ( Vide  Nitrate  of  Silver.) 

In  non-syiDhilitic  ozoena  Trousseau  employs  the  folloAving  snuff- 
powders— White  precipitate,  4  grains,  sugar  in  fine  powder,  232  givains  ; 
or  red  precipitate,  4  grains,  sugar  in  fine  powder,  232  grams.  The 
nose  is  first  cleared  by  blowing  it  strongly,  and  then  a  pmch  of  either 
powder  is  snuffed  up  a  few  times  daily  for  a  few  days.  They  quickly 
remove  the  stench,  and  modify  the  state  of  the  mucous  membrane. 
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though  sometimes  they  produce  a  rather  powerful  irritating  effect  on 
the  mucous  membrane,  and,  unfortunately,  they  do  not  cure  this  very 
intractable  complaint. 

In  the  syphilitic  ozoena  of  children,  mercurial  ointments,  as  nitrate 
of  mercury  ointment,  partially  melted,  applied  twice  a  day  after  the 
nose  has  been  well  cleared,  wiW  arrest  the  secretion,  remove  the 
obstruction,  and  improve  the  condition  of  the  mucous  membrane; 
the  child's  health  improves,  for  the  nasal  obstruction  prevents  sucking 
durinar  which  the  child  is  unable  to  breathe.    It  is  well  known  that  a 

O 

child,  especially  in  sleep,  breathes  only  through  the  nose ;  consequently 
the  health  must  suffer  through  inability  to  sleep  when  the  nasal  passages 
are  blocked. 

Mercurial  medicines,  if  administered  an  undue  time,  severely  injure 
the  mucous  membrane  of  the  mouth  and  salivary  glands.  The  first 
symptom  is  a  disagreeable  metallic  taste  ;  the  gums  around  the  teeth 
become  swollen  and  tender,  of  a  dark-red  colour,  the  mucous  mem- 
brane investing  the  incisor  teeth  being  the  first  affected,  whence  the 
inflammation  spreads;  the  tongue  swells,  the  breath  is  excessively 
foetid,  the  secretion  from  the  buccal  mucous  membrane  is  augmented, 
and  the  saliva  is  increased  in  quantity  even  to  the  extent  of  one  or 
two  pints  daily.  At  first  the  saliva  is  richer  than  natural  in  epithelium 
and  solid  constituents,  but  after  a  time  becomes  clearer,  more  watery, 
and  contains  fat  and  mucous  corpuscles.  The  salivary  glands  become 
swollen  and  painful ;  at  last  the  inflammation  of  the  mouth  reaches 
such  a  point  that  ulceration  sets  in,  and  progresses  till  large  portions 
of  the  gums  and  cheeks  may  be  destroyed,  the  teeth  becoming  loose, 
and  the  bones  of  the  jaw  carious.  Some  are  much  more  prone  to 
become  salivated  than  others  ;  weak  persons  are  more  easily  affected 
than  strong ;  children  are  rarely  salivated.  Disease,  too,  influences  the 
operation  of  mercury  j  for  in  inflammation  it  is  often  well  borne,  while 
m  granular  disease  of  the  kidneys  or  in  scrofula,  patients  are  very  liable 
to  become  salivated.  It  is  stated  that  salivation  has  occurred  three 
hours  after  a  dose  of  mercury,  that  it  may  last  a  few  hours  only,  or 
endure  for  several  years,  and  even  disappear  for  a  time  and  then 
return. 

There  are  persons  who  can  never  take  even  a  small  dose  of  mercury 
without  provoking  toothache,  generally  in  a  carious  tooth. 

In  a  certain  stage  of  tonsillitis  the  influence  of  mercury  is  most 
marked,  owing  probably  to  its  absorption  into  the  circulation  In 
qumsy  or  scarlatma,  when  the  enlarged  tonsils  almost  meet  and  block 
the  passage  and  when  the  difficulty  in  swallowing  is  nearly  insuperable 
with  even  danger  of  suffocation,  at  such  a  crisis  a  third  of  a  Lin  of 
grey  powder  taken  every  hour,  gready  reduces  the  swelling  in  a  few 
hours,  and  obviates  the  distress  and  danger;  and,  even  if  an  abscesi 
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has  formed,  its  maturation  and  evacuation  appear  to  be  effected  more 
quickly. 

The  same  powder,  administered  in  the  same  dose  three  or  four 
times  daily,  is  useful  in  mumps,  speedily  relieving  the  swelling  and 
pain.  Probably,  as  in  the  last  case,  the  drug  acts  only  after  its  absorp- 
tion. 

The  soluble  preparations  of  mercury  combine  with  the  albuminous 
matters  in  the  mouth,  and  any  portion  left  uncombined  attacks  the 
mucous  membrane,  and  may  excite  in  it  acute  inflammation. 

They  act  in  a  similar  manner  in  the  stomach. 

A  form  of  vomiting  is  sometimes  met  with  in  very  young  children — 
generally  only  a  few  weeks  old — which  yields  in  many  instances  to  grey 
powder  or  calomel,  but  especially  to  grey  powder.  The  chief,  and  to 
a  great  extent  characteristic,  feature  of  this  vomiting  is  its  suddenness 
and  instantaneousness,  for  immediately  the  milk  is  swallowed  it  is 
forcibly  expelled,  curdled  or  uncurdled,  apparendy  without  any  retch- 
ing or  effort  on  the  part  of  the  child.  The  milk  literally  shoots  out  of 
both  mouth  and  nose.  Diarrhoea  may  exist,  but  more  generally  there 
is  constipation.  This  affection  often  proves  both  obstinate  and 
dangerous,  as  all  the  food  is  ejected,  till  the  child,  reduced  almost  to 
a  skeleton,  dies  actually  of  starvation.  At  the  post  i?iortem  it  often 
happens,  either  that  nothing  is  found  to  account  for  death  or  the 
mucous  membrane  may  be  much  softened,  and  like  water  arrowroot  in 
consistency  and  appearance.  One-third  of  a  grain  of  grey  powder, 
repeated  every  two  or  three  hours,  will  in  many  instances  quickly  stay 
this  vomiting,  which  resists  all  other  remedies.  A  twelfth  of  a  grain  of 
calomel  also  every  two  hours  sometimes  succeeds. 

The  soluble  preparations  act  as  purgatives,  increasing  the  secretion 
from  the  mucous  lining  and  the  contractions  of  the  muscular  coat  of 
the  intestines.  Not  all,  however,  are  employed  as  purgatives;  and 
when  purgation  is  needed,  our  choice  falls  either  on  calomel  or  grey 
powder  ;  either,  being  tasteless,  is  a  useful  preparation  for  children. 

Most  purgatives  act  more  efficiently  when  given  in  frequent  small 
doses  at  every  hour;  but  this  does  not  hold  with  calomel.  Moreover, 
according  to  my  experience,  we  do  not  much  increase  the  purgative 
effect  by  augmenting  the  size  of  the  dose,  a  gi-ain  actmg  as  energeti- 
cally as  five  grains.  Again,  where  a  nightly  purgative  is  needed, 
calomel  does  not  answer,  for  the  dose  adequate  to  produce  four  or  five 
motions,  the  first  night,  will  act  only  twice  or  three  times  the  second, 

and  often  not  at  all  the  third. 

Tl^Tnfluence  of  mercury  salts  on  the  pancreatic  and  biliary  secretion 
is  still  undecided.  Seeing  the  influence  of  mercury  on  the  salivary 
glands,  some  conceive  it  probable  that  it  exerts  a  similar  influence  on 
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the  pancreas,  a  gland  with  a  structure  and  a  secretion  very  similar  to 
those  of  the  salivary  glands. 

Most  opposite  statements  have  been  made  concerning  the  action  of 
mercury  on  the  secretion  of  bile.  From  experiments  on  animals  it  has 
been  concluded,  though  not  without  dissentients,  that  mercury  in  health 
diminishes  the  secretion  of  bile.  In  his  report,  as  secretary  of  the 
Edinburgh  Committee  appointed  to  investigate  this  matter,  the  late 
Dr.  Hughes  Bennett  arrived  at  somewhat  the  same  conclusion.  This 
report  states :  (i.)  That  neither  blue  pill,  calomel,  nor  corrosive 
sublimate,  affect  the  bile  unless  they  purge  or  impair  the  health,  when 
the  quantity  of  bile  is  diminished.  (2.)  That  during  an  attack  of 
dysentery,  both  the  solid  and  fluid  constituents  of  the  bile  are 
diminished.  (3.)  Purgation  from  any  cause  lessens  the  amount  of  bile 
and  the  proportion  of  its  solid  constituents.   (■5'^^  PodophyUuni.) 

Rohrig  and  Rutherford  have  re-investigated  this  subject,  and  they 
conclude  that  calomel  does  not  increase  the  secretion  of  bile,  nay,  in 
purgative  doses,  it  may  even  decrease  it.  Rutherford  finds  that  bi- 
chloride of  mercury  does  increase  the  secretion  of  bile. 

Dr.  H.  Bennett's  committee  experimented  on  dogs  regularly  fed.  Rutherford  and 
Rohrig,  on  fasting  dogs,  in  eveiy  instance  first  paralyzing  the  animal  with  curare. 
They  first  inserted  a  glass  cannula  into  the  common  bile  duct  near  its  junction  with 
the  duodenum ;  then  compressed  the  gall  bladder  to  fill  the  tube  with  bile,  and 
clamped  the  cystic  duct.  They  then  closed  the  wound  in  the  abdomen,  and  collected 
the  bile  as  it  flowed  through  the  cannula. 

In  some  experiments  Rutherford  placed  the  calomel  in  the  duodenum  unmixed 
with  bile,  in  others  mixed  with  it ;  and  in  others  he  administered  the  calomel  by  the 
stomach. 

^  Yet  the  experience  of  generations  strongly  supports  the  general  con- 
viction that  in  some  diseases  calomel,  as  well  as  other  preparations  of 
mercury,  does  increase  the  bile.  Moreover,  it  is  not  difficult  to  conceive 
that  m  a  given  disease  mercury  may  set  aside  some  condition  hindering 
the  formation  of  bile,  and  thus  act  as  a  chologogue,  though  possibly  in 
health  it  may  even  check  this  secretion. 

When  given  to  promote  the  secretion  of  bile,  the  common  practice 
IS  to  give  a  purgative  dose  for  one  or  two  nights ;  but  if  there  is  no 
constipation  there  is  no  need  to  purge,  and  a  small  dose,  say  one-sixth 
to  one-half  gram  of  grey  powder  twice  or  three  times  a  day,  will  answer 
better.    The  administration  of  small  doses  frequently  is  especially  ad 
vantageous  m  cases  where  the  illness  is  apt  to  recur  frequently  from 
slight  and  scarcely  preventible  causes,  and  where  the  frequent  employ 
ment  of  purgative  doses  would  favour  after-constipation  and  produce 
depression  and  possibly  salivation.    For  these  reasons  it  is  common  to 
hear  highly  practical  doctors  decry  mercurial  preparations,  whereas 
were  they  to  employ  the  minute  doses  now  recommended  they  would 
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obtain  the  desired  effect  and  exclude  the  bad  results  they  fear.  Given 
in  the  doses  just  mentioned,  mercurial  preparations  in  certain  cases 
which  I  will  indicate  are  signally  useful  : — 

'•  I.  A  patient  voids  pale  clayey  stools  and  suffers  from  acidity, 
flatulence,  or  vomiting,  occurring  sometimes  only  before  breakfast. 
Half  a  grain  of  grey  powder  given  three  times  a  day  will  often  re- 
store colour  to  the  stools,  when  the  dyspeptic  symptoms  cease  at  once. 

II.  Small  doses  of  mercury  yield  excellent  results  in  a  form  of 
diarrhoea  common  in  children.  The  child's  health  is  bad  ;  the  digestion 
is  imperfect,  generally  with  annoying  flatulent  distension  ;  and  three  or 
four  pale,  clayey,  pasty,  stinking  motions  are  passed  in  the  day.  A 
single  grain  of  bichloride  dissolved  in  half  a  pint  of  water,  and  a  tea- 
spoonful  of  this  solution  given  each  hour  ;  or  still  better,  one-third  of  a 
grain  of  grey  powder  every  hour  or  two  hours,  will  in  one  or  two  days 
limit  the  number  of  the  stools,  and  restore  their  natural  bilious  colour 
even  though  they  have  been  clay-coloured  for  weeks. 

III.  Again,  we  frequently  meet  with  a  case  like  this : — A  patient, 
generally  of  nervous  temperament,  on  exposure  to  cold,  or  after  fatigue 
or  excitement,  or  even  without  any  discoverable  cause,  feels  sick, 
perhaps  vomits,  has  a  coated  tongue,  and  in  a  few  hours  becomes 
jaundiced,  the  discoloration  sometimes  affecting  only  the  conjunctiva, 
in  other  cases  dyeing  the  skin  of  the  whole  body  yellow.  The  stools 
are  pale  or  colourless.  The  attack  lasts  three  or  four  days  and  is 
accompanied  by  great  depression.  The  patient  may  undergo  many 
attacks,  so  frequently  indeed  that  before  the  discoloration  of  one  attack 
has  passed  away,  another  has  begun  to  assail  him.  Here  one-sixth  or 
one-third  of  a  grain  of  grey  powder,  taken  at  the  very  onset  and  re- 
peated three  or  four  times  a  day,  allays  the  sickness,  cuts  short  the  ill- 
ness, increases  the  intervals  between  the  attacks,  and  after  a  time  cures 
the  patient,  though  he  may  have  suffered  thus  for  several  years.  If, 
however,  there  is  obstinate  constipation,  a  course  of  Carlsbad  waters  is 
then  sometimes  more  efficacious. 

IV.  The  same  weak  bichloride  of  mercury  solution  of  a  single  gram 
in  ten  ounces  of  water  in  doses  of  a  teaspoonful,  is  very  efficient  m 
another  serious  form  of  diarrhoea,  common  m  children.  Ihe  charac- 
teristics of  this  form  are  very  slimy  stools,  especially  if  mixed  with 
blood,  accompanied  by  pain  and  straining.  The  sahent  mdication  for 
employing  the  bichloride  is  the  slimy  character  of  the  motions.  Some- 
times the  slime  is  very  tenacious,  and,  being  coloured  with  blood  is 
described  by  the  mother  as  "lumps  of  flesh."  This  affection  may  be 
Tcute,  or  it  may  be  chronic  and  last  for  months;  but  in  either  case  the 
bichloride  cures  with  remarkable  speed  and  certainty.  _ 

V.  A  similar  treatment  relieves  the  dysentery,  acute  or  chronic  of 
adults,  provided  the  stools  are  slimy  and  bloody.    A  hundredth  of  a 
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grain  of  the  bichloride  given  hourly,  or  every  two  hours,  according  to 
the  severity  of  the  case,  is  generally  sufficient,  rarely  failing  to  free 
the  stools  from  blood  and  slime,  although  in  some  cases  a  diarrhoea  of 
a  different  character  may  continue  for  a  short  time  longer,  requiring 
perhaps  other  treatment  to  control  it. 

VI.  A  sixth  of  a  grain  of  gi'ey  powder  given  hourly  is  of  great 
service  in  infantile  cholera,  characterized  by  incessant  sickness,  with 
profuse  and  almost  continuous  diarrhoea,  very  offensive  and  copious 
motions,  watery,  almost  colourless,  or  of  a  dirty  muddy  aspect. 
Under  this  treatment  the  vomiting  generally  soon  ceases,  and  the 
diarrhoea  shortly  afterwards.  Infantile  cholera  is  an  extremely  fatal 
disease,  running  so  rapid  a  course  that  in  a  very  brief  space  a  child  is 
reduced  to  a  deathlike  aspect  and  dangerous  condition.  It  is  essen- 
tial then  to  check  the  diarrhoea  as  speedily  as  possible.  In  urgent  cases 
a  starch  injection,  with  a  minute  quantity  of  laudanum,  assists  the 
action  of  grey  pov/der. 

VII.  We  often  see  in  infants  a  chronic  diarrhcsa,  characterized  by 
watery,  very  offensive,  mudd3r-looking,  or  green-coloured  stools,  often 
to  the  number  of  ten  or  twelve  daily.  This  diarrhoea  will  generally 
yield  to  grey  powder,  in  doses  of  a  sixth  of  a  grain,  given  at  first 
hourly,  and  then  every  two  or  three  hours,  according  to  the  frequency 
of  the  stools.  Vomiting  is  an  additional  indication  for  this  treatment. 
Although  this  drug  may  check  the  diarrhoea  and  vomiting,  yet,  if  the 
disease  has  endured  a  long  time,  so  serious  may  be  the  injury  inflicted 
on  the  mucous  membrane  of  the  stomach,  that  food  can  neither  be 
digested  nor  absorbed,  and  the  child  gradually  wastes  away.  The 
appearance  of  thrush  in  the  mouth  is  an  unfavourable  sign,  as  it  gene- 
rally indicates  profound  damage  to  the  mucous  membrane  of  the 
digestive  canal.  So  also  it  is  a  bad  sign  always  in  the  chronic  diar- 
rhoea of  children,  when  the  stools  change  in  character  from  time  to 
time — now  watery,  then  slimy,  at  another  time  curdy,  and  at  another 
green.  It  is  far  easier  to  cure  a  diarrhoea  when  the  motions  are 
always  of  a  uniform  character. 

It  is  important  to  treat  the  severe  forms  of  infantile  diarrhoea 
promptly,  for  being  generally  inflammatory,  the  mucous  membrane  of 
the  large,  and  even  that  of  the  small,  intestine,  soon  become  seriously 
affected,  the  mucous  membrane  of  the  large  intestine  extensively 
ulcerated  or  considerably  thickened  and  granular-looking,  whilst  the 
mucous  membrane  of  the  small  intestine,  a  part  of  the  tube  less 
commonly  affected,  may  be  much  softened.  It  will  be  readily  under- 
stood that  disease  so  extensive  must  take  some  time  to  cure. 

Mercury,  as  we  have  seen,  proves  very  serviceable  in  most  of  the 
forms  of  infantile  diarrhoea,  both  acute  and  chronic.  I  have  endeavoured 
to  pomt  out  categorically  the  circumstances  when  one  mercurial  pre- 
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paration  is  preferable  to  another.    It  may  be  urged  that,  as  in  both 
severe  acute  and  chronic  diarrhoea,  the  same  pathological  conditions 
are  found,  that  the  same  form  of  mercury  suitable  for  one  case  would 
equally  benefit  another.    But,  though  the  pathological  state  is  held  to 
be  identical,  still  some  hitherto  undetected  differences  there  must  be, 
either  in  the  nature  of  the  disease  itself  or  of  the  part  it  affects,  for 
surely  it  requires  a  different  pathological  condition  to  produce  in  one 
case  slimy  stools,  in  another  watery,  and  in  another  green  curdy  stools. 
These  differences  displayed  in  the  symptoms,  though  at  present  not 
discriminated  pathologically,   require  somewhat  different  treatment. 
Hence,  though  in  each  kind  of  diarrhoea  all  forms  of  mercury  are 
useful,  it  is  found  that  in  some  cases  bichloride  of  mercury  is  greatly 
to  be  preferred,  and  in  other  cases  grey  powder.    In  the  treatment  of 
chronic  diarrhoea,  mercurial  preparations  are  often  required  for  many 
days,  and  it  frequently  happens  that,  though  they  alter  the  character 
and  lessen  the  frequency  of  the  motions,  yet  the  diarrhoea  may  persist 
and  may  require  for  its  cure  other  remedies,  like  lime,  arsenic,  and 
nux  vomica.    In  the  treatment  of  chronic,  as  well  as  in  that  of  acute 
diarrhoea,  too  much  attention  cannot  be  paid  both  to  the  quality  and 
quantity  of  the  food.    Acute  diarrhoea  is  often  aggravated,  and  made 
chronic,  by  over-feeding ;  a  short  time  after  each  meal,  the  child  is 
violently  purged,  and  the  mother  seeing  it  wasting  rapidly  is  apt  to 
think  she  can  sustain  her  child  by  giving  as  much  food  as  possible, 
but  it  must  be  borne  in  mind  that  digestion  is  greatly  impaired,  so 
that  but  little  food  is  digested;  the  excess,  lodging  in  the  intestinal 
canal,  undergoes  decomposition,  and,  acting  as  an  irritant,  increases 
the  disease.    Not  only  should  the  quantity  of  food  be  small,  but  it 
should  be  given  frequently  in  very  small  portions.     It  is  also  im- 
portant to  clothe  the  child  warmly,  and  to  put  a  flannel  roller  round 
the  belly. 

There  is  a  form  of  diarrhoea  in  which  the  child  passes  large 
acid  offensive  curdy  stools,  evidently  consisting  of  decomposing 
curds.  Mercurial  preparations,  and,  indeed,  the  other  usual  remedies 
for  diarrhoea  are  of  little  avail  in  this  form  of  diarrhoea,  which  is 
best  treated  by  withholding  milk  entirely  and  substituting  animal 
food. 

The  chronic  diarrhoea  of  adults,  independent  of  serious  organic 
change  of  the  intestines,  with  watery,  pale  stools,  often  yields  to  the 
hundredth  of  a  grain  of  corrosive  sublimate  every  two  or  three  hours. 
The  same  treatment  answers  sometimes  in  the  diarrhoea  of  typhoid 
fever  and  phthisis. 

With  one-third  of  a  grain  of  grey  powder  three  or  four  times  a  day, 
a  thickly-coated  creamy  tongue  occurring  in  dyspepsia,  in  the  course  of 
chronic  disease,  or  in  early  commencement  of  convalescence  from  an 
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acute  illness,  will.generally  rapidly  get  clean,  with  simultaneous  improve- 
ment of  the  appetite  and  digestion,  and  removal  of  disagreeable  taste 
in  the  mouth.  If  there  is  constipation  then  it  is  better  to  give  half  a 
grain  of  calomel  with  three  grains  of  extract  of  hyoscyamus  repeated 
for  three  nights.  The  first  pill  generally  purges  twice  or  thrice,  the 
second  less,  and  the  third  not  at  all.  Grey  powder  should  be  given  if 
there  is  either  diarrhoea  or  tendency  to  it,  for,  besides  its  effect  on  the 
tongue  and  stomach,  it  will  generally  control  the  diarrhoea,  at  the  same 
time  restoring  their  natural  colour  to  the  motions,  if  too  light  or  too 
dark. 

With  the  exception  of  the  sulphide,  all  mercury  compounds  enter 
the  blood,  and  are  employed  in  a  variety  of  diseases  on  account  of 
their  action  on  distant  organs. 

Liegeois  {Gaz.  des  Hop.  1869)  states  that  small  doses  of  corrosive 
sublimate  increase  the  weight  of  healthy  men  and  animals.  Recora 
and  Grassi  say,  that  mercury  diminishes  the  red  corpuscles.  On  the 
other  hand,  Wilbouchewitch  {A/r/iives  de  Phys.  1874)  found  that  in 
recent  syphilis]  small  doses  of  mercury  at  first  increase  the  number  of 
red  corpuscles  and  slightly  diminish  the  white,  and  that,  if  the  mercury 
is  continued  beyond  a  certain  point,  it  then  lessens  the  red  corpuscles, 
an  indication  to  discontinue  the  drug.  Dr.  Keyes  {American  Journal 
of  the  Medical  Sciences,  Jan.  1876)  points  out  that  the  doses  given  by 
Wilbouchewitch  were  by  no  means  small.  Dr.  Keyes  has  himself 
thoroughly  and  philosophically  investigated  this  subject,  and  I  subjoin 
the  conclusions  he  arrives  at. 

r.  That  5,000,000  red  blood-corpuscles  in  the  cubic  111. m.  is  an  average  for  healthy 
adult  man.  In  anremia  the  number  rarely  falls  below  3,000,000.  In  fine  conditions 
of  physical  health  the  number  may  reach  6,000,000. 

2.  Mercury  when  given  in  excess  decreases  the  number  of  red  corpuscles  especially 
in  hospital  patients. 

3.  Syphilis  diminishes  the  number  of  red  corpuscles  below  the  healthy  standard. 

4.  Mercury  in  syphilis  in  small  doses  continued  for  a  short  or  long  time,  alone  or 
with  iodide  of  potassium,  increases  the  number  of  red  corpuscles,  and  maintains  this 
improvement. 

:  .;  5.  Mercury  in  small  doses  acts  as  a  tonic  upon  healthy  animals,  increasing  their 
\veight ;  but  m  larger  doses  it  is  debilitating. 

6.  Mercury  in  small  doses  is  a  tonic,  for  a  time  at  least,  to  individuals  in  fair  health, 
and  it  nicreases  the  number  of  red  corpuscles. 

The  prolonged  and  undue  employment  of  mercury  produces  serious 
mischief,  the  body  wastes,  the  blood  becomes  much  impoverished,  and 
"mercurial  fever"  may  be  induced,  sometimes  accompanied  by  pustu- 
lar or  vesicular  eruptions.  In  mercurial  tremors,  weakness  in  the 
upper  extremities  is  first  noticed,  then  voluntary  movements  begin  to 
lack  their  usual  precision,  and  soon  slight  tremors  set  in,  and  gradually 
increase  in  severity  and  extent  till  the  whole  body  becomes  affected  the 
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legs  being  attacked  before  the  trunk.  These  tremors  are  easily  excited, 
cannot  be  controlled,  and  persist  for  some  time.  In  severe  cases, 
almost  every  part  of  the  body  is  affected  by  severe  spasmodic  move- 
ments, so  that  respiration  is  spasmodic,  and  the  sufferer  may  be  unable 
to  walk,  talk,  or  masticate.  Loss  of  memory,  headache,  delirium,  and 
even  convulsions  may  occur.  Salivation  is  sometimes  absent ;  for  the 
mode  of  poisoning  fgreatly  influences  the  effect  of  mercury,  inhala- 
tion generally  producing  tremors,  inunction  producing  salivation.  In- 
unction, however,  has  produced  tremors.  Complete  recovery  generally 
takes  place,  provided  the  patient  is  removed  from  the  influence  of  mer- 
cury before  the  disease  has  greatly  advanced.  The  treatment  of  mer- 
curial poisoning  consists  in  the  use  of  simple  or  sulphurous  baths,  and 
of  iodide  of  potassium.  The  mfluence  of  iodide  of  potassium  on  mer- 
cury in  the  system  has  been  spoken  of  elsewhere.  ( Vide  Iodide  of 
Potassium.) 

Mercury  was  formerly  indiscriminately  administered  in  all  the  forms 
and  stages  of  syphilis.  Given  in  enormous  quantity,  the  constitutional 
effects  sought  to  be  produced  were  very  serious.  The  bad  effects  un- 
doubtedly resulting  from  the  too  free  administration  of  this  drug  have 
led  many  to  discontinue  its  use  in  syphilis,  and  even  to  attribute  to  the 
pernicious  influence  of  mercury  many  of  the  more  serious  diseases,  as 
destruction  of  the  bone,  &c.,  formerly  met  with  in  syphilitic  patients. 
It  has  even  been  denied  that  these  graver  lesions  are  ever  produced  by 
syphilis. 

There  is  much  to  countenance  these  views ;  for  it  is  singular  how 
similar  the  phenomena  produced  by  mercury  are  to  those  which  result 
from  syphiUs.  It  is  fairly  shown,  I  think,  that  the  serious  secondary 
and  tertiaiy  symptoms,  laid  to  the  charge  of  mercury,  can  undoubtedly 
be  produced  both  by  it  and  by  syphilis ;  so  that  these  salts,  if  given  too 
freely,  for  too  long  a  time,  or  under  improper  circumstances,  inflict 
great  harm  by  aggravating  the  disease  they  were  intended  to  cure. 

An  influential  though  declining  school  of  the  present  day  maintain 
that  mercury  is  powerless  over  syphiHs,  and  that  the  drug  is  simply 
harmful;  there  is,  however,  a  larger  and  more  prevailing  school 
firmly  convinced  of  the  usefulness  of  mercury  when  judiciously 
employed. 

The  believers  in  the  efficacy  of  mercury  hold  generally  :— 

That  it  is  good  in  both  primary  and  secondary  syphilis. 

That  it  is  of  use  in  the  treatment  of  the  hard  chancre  only,  and  does 
harm  in  the  soft  chancre. 

I'hat  by  the  aid  of  mercury  the  hard  chancre  is  more  speedily  cured, 
and  the  patient  is  less  liable  to  secondary  symptoms  which  when  they 
do  occur  are  milder  in  character. 

That  most  forms  of  secondary  syphilis  yield  quickly  to  mercury. 
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The  following  propositions  are  extracted  from  the  admirable  lectures 
by  Mr.  Jonathan  Hutchinson,  to  whom  medical  science  is  in  so  many 
ways  indebted. 

"  That  mercury  is  probably  a  true  vital  antidote  against  the  syphilitic  virus,  and 
that  it  is  capable  of  bringing  about  a  real  cure. 

"  That  in  practice,  a  good  many  cases  are  really  cured  by  mercuiy  ;  the  cure  being 
proved  by  the  restoration  to  good  health,  and  in  some  cases  by  renewed  susceptibility 
to  contagion. 

"  That  the  probabiUty  of  cure  depends  upon  the  stage  of  development  attained  by 
the  disease  when  the  remedy  is  resorted  to,  and  upon  the  perseverance  with  which  it 
is  used. 

"That  in  order  to  secure  the  antidotal  efficacy  of  mercury  against  syphilis,  it  is 
desirable  to  introduce  a  considerable  quantity  into  the  system  and  to  protract  its  use 
over  a  very  long  time. 

"That  ptyalism  and  other  evidences  of  the  physiological  action  of  mercury,  so  far 
from  being  beneficial,  are,  if  possible,  to  be  carefully  avoided,  since  they  prevent  the 
sufficiently  prolonged  use  of  the  remedy. 

"  That  in  cases  in  which  the  patient  shows  an  idiosyncrasy,  peculiarly  susceptible 
to  mercuiy,  the  indication  is  to  reduce  the  dose,  rather  than  to  omit  the  drug. 

"That  it  is  impossible  to  begin  the  administration  of  mercury  too  soon,  and  that 
it  should  be  resorted  to  without  loss  of  time,  in  all  cases  in  which  a  chancre  shows  a 
tendency  to  indurate. 

' '  That  many  cases  of  indurated  chancre,  treated  early  by  mercuiy,  never  show  any 
of  the  characteristic  symptoms  of  the  secondary  stage. 

"That  in  other  cases  of  mercurial  cure  of  the  chancre,  in  which  yet  secondary 
symptoms  do  occur,  they  are  usually  milder  than  if  allowed  to  develop  without 
specific  treatment. 

"  That  when  mercuiy  does  not  wholly  abrogate  the  secondary  stage,  it  exhibits  a 
remarkable  power  in  delaying  it. 

"That  delayed  outbreaks  of  secondaiy  syphilis,  are  to  regarded,  rather  as  proof 
that  the  administration  had  not  been  sufficiently  persevering,  than  that  the  remedy 
was  not  efficient. 

"  That  it  is  probable  that  the  risk  of  tertiary  symptoms  is  in  ratio  with  the  severity 
and  prolonged  duration  of  the  secondaiy  stage. 

"That  there  are  some  grounds  for  believing  that  the  tertiary  symptoms  of  syphilis 
are  both  less  frequent  and  less  severe  in  those  who  have  been  efficiently  treated  by 
mercury,  than  in  others. 

"  That  mercury  cautiously  given,  does  not,  in  a  great  majority  of  cases,  do  any 
injury  to  the  general  health,  and  that  its  local  inconveniences  may  usually  be  pre- 
vented. 

"  That  the  doctrine  of  the  real  antidotal  character  of  mercury  in  respect  to  syphihs, 
ought  to  lead  to  much  more  prolonged  administration  of  it,  with  the  hope  of  destroy- 
ing utterly  all  lingering  germs  of  the  malady. 

"  That  most  collected  statistics  as  to  the  duration  of  treatment  and  freedom  from 
relapse,  are  misleading  and  worse  than  useless,  because  usually  the  treatment  was  far 
too  short  to  be  effectual. 

"  That  it  has  not  yet  been  proved  that  there  are  any  special  forms  of  syphilitic 
disease,  m  which  mercury  ought  to  be  avoided,  although,  as  a  rule,  it  is  acknow- 
ledged that  it  must  be  used  with  more  caution  in  all  forms  which  are  attended  with 
ulceration,  than  in  others. 

"  That  iodide  of  potassium  possesses  little  or  no  efficacy  against  either  the  primary 
or  secondary  forms  of  syphilis.  . 
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"  That  tl-.e  efficacy  of  mercury  is  often  most  signally  proved  in  cases  which  have 
utterly  resisted  the  action  of  iodide  of  potassium. 

"That  it  does  not  much  matter  whether  the  mercury  is  given  by  the  mouth,  by 
inunction,  or  by  the  vapour  bath,  provided  that  vfhatever  method  is  selected,  care  is 
taken  to  avoid  salivation,  purging,  &c. 

"  That  the  doses  usually  resorted  to  for  internal  administration,  are  for  the  most 
part  too  large,  and  thus  often  necessitate  a  premature  discontinuance  of  the 
remedy. 

"  That  if  one  method  of  administration  does  not  proceed  satisfactorily,  another 
should  be  tried ;  and  that  in  no  case  of  difficulty  should  the  vapour  bath  be  for- 
gotten. " 

Many  other  ^Titers  agree  with  Mr.  Hutchinson.  Dr.  Keyes  of 
New  York  recommends  the  unremitting  use  of  mercury  for  at  least  two 
years,  and  sometimes  longer  in  small  doses  incapable  of  producing 
physiological  effects.  Dr.  Keyes  entertains  the  belief  that  syphilis  can 
be  eradicated. 

Most  of  the  forms  of  congenital  syi^hilis  of  children,  succumb  to 
mercury  with  singular  rapidity.  It  is  a  common  practice  to  give  to 
children  small  doses,  as  a  quarter  of  a  grain  of  grey  powder,  and  to 
add  to  it  a  small  portion  of  Dover's  powder  to  prevent  relaxation  of  the 
bowels.  But  I  am  convinced,  that  much  larger  doses  of  grey  powder, 
are  more  beneficial,  and  remove  the  disease  far  more  quickly,  and  suc- 
ceed, indeed,  where  the  smaller  dose  fails.  Thus  one  or  even  two  grains 
of  grey  powder  may  be  given  three  times  a  day,  unguarded  with  opium, 
for  it  is  the  rarest  thing  for  even  these  doses  to  purge ;  nay,  if  any 
diarrhoea  exists,  a  not  uncommon  complication,  these  doses  check  it. 
Moreover,  they  may  be  continued  for  a  considerable  time,  till  every 
symptom  has  vanished,  without  producing  any  of  the  toxic  effects  of 
the  drug.  As  a  rule,  however,  one  grain  of  grey  powder  thrice  daily 
is  sufficient.  Those  comparatively  rare  forms  of  congenital  disease, 
where  the  periosteum  is  affected,  usually  near  the  articulation  of 
some  of  the  long  bones,  yield  best  to  iodide  of  potassium  (see  this 
drug),  though,  as  far  as  my  experience  goes,  it  is  still  necessary  in 
most  cases  to  resort  to  mercury  to  remove  the  otlaer  evidences  of 
syphilis. 

While  admitting  the  validity  of  these  views,  it  is  necessary  to  say 
that  sometimes  syphilitic  patients  are  apparently  completely  cured  with- 
out mercury,  by  mere  general  treatment  tending  to  improve  the  health  ; 
and  further,  if  the  health  is  kept  in  good  order,  the  secondary  symp- 
toms will  be  of  a  mild  character.  Cases  of  syphilis  occur  which 
iire  entirely  uninfluenced  by  mercury,  and  are  curable  only  by  diligent 
attention  to  those  hygienic  circumstances  which  mend  the  general 
health. 

When  other  means  fail,  mercurial  fumigations  with  steam  often  cure 
certain  obstinate  syphilitic  rashes. 
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The  firmest  believers  in  the  efficacy  of  mercury  in  syphilis  are  unani- 
mously agreed  that  to  give  it  in  quantities  sufficient  to  produce  salivation 
is  not  only  undesirable,  but  pernicious ;  yet  it  appears  that  those  pre- 
parations which  salivate  quickest,  manifest  the  greatest  power  over  the 
disease,  and  hence  the  metaUic  and  mercurous  preparations,  as  grey 
powder  and  calomel,  are  preferred  by  some  to  the  mercuric,  as  corrosive 
sublimate. 

To  prevent  or  to  mitigate  an  attack  of  sick  headache,  it  is  a  common 
and  often  successful  practice,  to  take  a  mercurial  purge,  generally  in  the 
form  of  a  blue  pill.  For  further  suggestions  as  to  the  employment  of 
mercury  in  this  troublesome  affection,  the  reader  is  referred  to  the  section 
on  podophyllum. 

It  was  formerly  thought  that  mercury  salts  were  endowed  vnth  the 
power  of  controlling  inflammation,  and  to  this  end  they  were  constandy 
given  even  to  salivation ;  now,  however,  their  use  under  such  circum- 
stances is  much  less  general.  Bichloride  of  mercury  certainly  appears 
to  be  of  great  use  in  iritis  and  inflammations  of  the  deep-seated  parts 
of  the  eye,  and  in  other  inflammations,  especially  of  the  serous  mem- 
branes, it  is  probably  of  service,  in  checking  the  inflammation,  and 
promoting  the  absorption  of  effused  products. 

According  to  very  high  authorities,  among  whom  may  be  mentioned 
Dr.  Parkes,  small  doses  of  calomel  may  be  most  beneficially  given  in 
typhoid  fever.  It  should  be  given  at  the  commencement ;  some  think 
it  useless  after  the  ninth  or  tenth  day.  It  is  considered  to  lessen  the 
height  of  the  fever,  to  shorten  its  course,  to  render  the  intestinal  de- 
rangement much  milder,  and  to  check  the  diarrhoea.  Some  push  the 
medicine  till  the  gums  are  slightly  touched ;  but  this  practice,  not  only 
unnecessary,  but  harmful,  should  be  carefully  avoided. 

There  are  some  observations,  in  part  made  by  Dr.  Harley,  which  tend 
to  show  that  corrosive  sublimate  is  a  "  heart-poison;"  for  the  heart  of 
an  animal  destroyed  by  corrosive  sublimate  soon  ceases  to  contract  after 
death ;  and  the  heart  of  a  frog  suspended  in  a  solution  of  this  salt 
ceases  to  beat  much  sooner  than  a  heart  suspended  in  pure  water. 

Mercury  remains  a  long  time  in  the  body,  and  may  accumulate,  so  it 
IS  said,  in  globules  in  the  cancellous  structures  of  bone. 

Mercury  salts  are  to  some  extent  eliminated  by  the  urine,  but  chiefly 
by  the  mucous  membrane  of  the  intestines,  and  with  the  bile. 
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Applied  to  the  unbroken  skin,  the  soluble  salts  of  copper  produce  no 
visible  effect.  They  unite  with  the  soluble  albuminous  substances  on 
sores,  forming  an  insoluble  albuminate,  which  coats  the  surface,  and,  in 
an  imperfect  manner,  may  take  the  place  of  the  lost  cuticle.  The  thin 
pellicle  thus  formed  protects  the  dehcate  structures  from  the  air,  and 
the  substances  floating  in  it,  and  so  promotes  the  healing  process.  Like 
many  other  metals,  these  salts  condense  the  structures  and  constringe 
the  blood-vessels,  and  so  lessen  the  supply  of  blood  to  the  part  and  may 
even  arrest  hsemorrhage  from  the  smaller  vessels.  They  act  as  irritants 
to  the  delicate  tissues,  producing  slight  inflammation,  with  some  smarting 
pain. 

To  arrest  bleeding,  and  as  an  irritant  to  indolent  sores,  the  sulphate 
is  most  employed,  either  in  stick  or  solution,  or  as  an  ointment. 

Indolent  forms  of  impetigo,  after  resisting  the  more  usual  applications, 
will  sometimes  yield  to  sulphate  of  copper. 

In  tinea  tarsi  the  solid  sulphate  may  be  rubbed,  often  with  conspicuous 
advantage,  along  the  edges  of  the  eyelids,  the  eyelashes  having  been 
previously  cut  off  closely,  and  the  scabs  carefully  removed.  Indeed,  ni 
every  case  where  slight  stimulation  is  required  this  salt  may  be  used. 
Milder  in  its  action  than  nitrate  of  silver,  it  excites  much  less  pain. 

The  soluble  salts  combine  in  the  mouth  with  the  liquid  albuminous 
substances  of  this  cavity,  and  precipitate  them  more  or  less  completely ; 
but,  if  used  in  quantity  more  than  sufficient  to  do  this,  the  mucous 
membrane  itself  is  attacked  in  a  manner  altogether  similar  to  the  abraded 
skin  These  salts  possess  a  metallic  styptic  taste.  The  sulphate,  m  the 
sohd  form,  may  be  appKed  with  advantage  to  the  spots  of  psoriasis 
simple  or  specific,  or  to  indolent  sores  affecting  the  tongue.  Pamted  in 
solution  over  the  edges  of  the  gums  in  ulcerative  stomatitis  it  generally 
quickly  heals  the  ulcerated  surfaces  ;  but  on  the  whole  dried  alum  is  to 

^^A  weaktolution  of  this  salt  painted  over  the  mucous  membrane  ^^Mll 
remove  the  white  curdy-looking  coating  of  thrush,  and  prevent  its 

The  Soluble  salts  in  the  stomach  behave  in  the  same_  manner  as  in 
the  mouth,  and  if  taken  in  large  quantities  act  as  poA^^rful  n-ntant  poisons. 

These  salts  are  emetic  ;  the  sulphate  being  speedy,  and  -o^Uy  effec- 
tual, is  not  unfrequently  prescribed.    A  good  way  to  g-e  this  sa  as  a 
vomit  is  to  administer  it  in  small  and  frequently-repeated  doses.  1^^ 
generally  produces  one  copious  evacuation,  i^i^ei^l^^^^  -I- 
ducing  much  nausea  or  prostration.      It  is  supposcu 
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especial  action  on  the  larynx,  hence  it  is  sometimes  given  in  croup,  and 
when  it  is  necessary  to  expel  any  obstructing  substances  from  the 
glottis  by  the  mechanical  efforts  of  vomiting. 

In  moderate  doses  these  salts  are  astringent  to  the  mucous  membrane 
of  the  intestines.  The  sulphate,  administered  either  by  the  mouth 
or  by  injection  into  the  rectum,  is  often  effectual  in  staying  severe 
chronic  or  acute  diarrhoea",  whether  or  not  depending  on  serious  organic 
disease. 

Copper  salts,  taken  for  a  considerable  time  in  small  quantities,  are 
said  to  give  rise  to  a  condition  not  unlike  that  produced  by  lead  ;  for 
example,  cohc,  with  alternating  constipation  and  diarrhoea ;  and  it  is 
even  said  paralysis  of  the  upper  extremities,  undistinguishable  from  that 
of  lead. 

Salts  of  copper  find  their  way  into  the  blood,  existing  there  probably 
as  albuminates. 

Copper  salts  have  been  given  in  cholera  and  epilepsy. 

Solutions  of  the  sulphate  are  employed  in  gonorrhoea,  gleet,  and 
leucorrhoea. 

Copper  is  eliminated  both  by  the  urine  and  fseces. 
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The  members  of  this  group  are  employed  in  various  ways  as  exter- 
nal applications. 

Their  common  action  is  astringent  and  irritant ;  but,  on  account  of 
their  different  degrees  of  solubihty,  their  varying  affinity  for  water,  and 
perhaps  for  the  tissues,  the  several  members  of  this  group  manifest 
these  properties  in  unequal  degrees. 

The  chloride  and  iodide,  from  their  high  diffusion-power  and  great 
affinity  for  water,  are  the  most  energetic,  yet  even  these  remain  almost 
inert  on  the^  skin,  unless  the  cuticle  is  first  removed,  when  they  per- 
meate the  tissues,  and  destroy  them  for  a  considerable  depth.  The 
chloride  at  first  produces  a  sensation  of  warmth,  which  increases  to  a 
burning  pain,  lasting  seven  or  eight  hours,  by  which  time  the  tissues 
are  destroyed,  and  a  white  eschar  is  formed,  which  separates  in  from 
seven  to  twelve  days.  The  chloride  and  iodide,  as  we  have  just  said 
have  hitherto  been  regarded  as  the  most  energetic  salts  of  this  series' 
but  recently  Mr.  Marshall,  of  University  College,  has  shown  by  experi' 
ments  that  the  nitrate  penetrates  deeper  than  the  chloride,  destroying 
the  tissues  to  a  greater  depth,  and,  according  to  the  same  authority  post 
sesses  the  further  advantage  of  producing  less  pain  than  the  chloride 
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These  three  preparations,  but  especially  the  chloride,  are  employed  to 
naevi,  warts,  condylomata,  the  skin  affected  with  lupus,  and  the  tissue 
of  syphilitic  ulcers. 

The  sulphate  having  a  lower  diffusion-power,  its  action  is  much  more 
superficial.  In  common  with  the  other  soluble  salts  of  zinc,  it 
forms  an  insoluble  compound  with  albumen,  and  by  virtue  of  its 
astringency  condenses  the  tissues  and  contracts  the  blood-vessels.  As 
a  stimulant  and  astringent  it  lessens  the  secretion,  and  promotes 
healthier  growth  of  ill-conditioned,  free-secreting  sores  or  eruptions.  In 
common  with  the  chloride  it  is  used  as  an  injection  in  gonorrhoea  or 
gleet. 

A  grain  or  two  grains  of  chloride  of  zinc  dissolved  in  a  pint  of 
water,  and  a  little  of  this  solution  injected  hourly  during  the  day,  is 
often  useful  in  gonorrhoea,  if  treated  at  its  very  beginning,  removing 
the  disease  in  twenty-four  to  forty-eight  hours.  Rest,  if  possible,  should 
be  observed ;  but  this  is  not  indispensable.  If  the  frequent  injection 
causes  any  pain  in  the  testicles,  they  should  be  suspended,  and  frequently 
fomented  with  hot  water;  if,  notwithstanding,  the  pain  continues 
and  the  swelling  increases,  the  injection  must  be  employed  less  often 

A  solution  so  weak  as  the  one  recommended  is  no  better  it  may  be 
said,  than  simple  water ;  but  the  fact  is,  simple  water  does  not  cure 
with  anything  like  the  same  rapidity.  If  some  of  this  solution  is  taken 
into  the  mouth,  and  retained  there  a  few  seconds,  it  will  produce  a 
decided  roughness  of  the  mucous  membrane;  now,  if  the  solution  is 
strong  enough  to  affect  the  mucous  membrane  of  the  mouth;  it  can 
certainly  influence,  in  at  least  an  equal  degree,  a  similar,  but  more  sen- 
sitive, structure  in  the  urethra. 

The  carbonate  and  oxide  are  insoluble,  or  but  very  slightly  soluble, 
in  the  animal  fluids ;  and  as  these  salts  possess  no  affinity  for  water, 
heir  action  on  the  tissues  is  very  weak.  They  are,  however  slight^ 
astringent,  and  are  useful  on  account  of  this  property,  m  omtment  or 
•rpowder  The  ointment  of  the  oxide  is  used  as  a  mild  stimulating 
application  in  eczema  and  impetigo,  when  ^^^^^^^^t- 
s  ded  the  raw  surface  is  left  in  an  indolent  state,  with  very  ittle  d.s 
position  to  heal.    Both  the  oxide  and  carbcn.ate  are  -ed  -as  dustog 

kith         ^o^ts^e"  f ^ 

1^:1  relaxed  sot  throat,  and  is  sometimes  added  to  a,„,B  ...cOons 

'".;r:r  soluble  preparations  possess  a  ^J^^l^::;, 
None  are  employed  in  diseases  of  the  mouth    ^'^^  "'"^ 
used  to  destroy  the  exposed  painful  pulp  of  decayed  teeth. 
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The  carbonate  in  large  doses  produces  some  nausea  and  vomiting ; 
but  a  full  dose  of  the  sulphate  acts  much  more  speedily,  is  a  safe 
emetic,  producing  little  prostration  or  nausea,  and  generally  empties 
the  stomach  in  one  complete  evacuation.  It  is,  therefore,  the  best 
emetic  in  cases  of  poisoning,  being  far  preferable  to  the  slow  and 
unsure  action  of  ipecacuanha.  It  may  be  employed  as  an  emetic  in 
bronchitis  or  croup;  in  bronchitis,  to  expel  the  mucus  from  the 
bronchial  tubes ;  in  croup,  the  false  membrane  from  the  larynx ;  but 
other  emetics  are  mostly  preferred.  The  sulphate  may  be  employed 
as  an  emetic,  or  in  doses  short  of  the  induction  of  vomiting,  in  painful 
affections  of  the  stomach,  dependent  on  chronic  inflammation  of  the 
mucous  membrane.  No  satisfactory  explanation  has  yet  been  given 
of  the  action  of  zinc  salts  as  emetics.  They  vomit  even  if  mixed 
with  albumen.    Injected  into  the  blood,  the  sulphate  excites  vomit- 


ing. 


On  account  of  its  slight  solubility,  the  oxide  exerts  but  slight 
action  on  the  stomach,  little  being  dissolved  unless  much  acid  is 
present. 

Dr.  Brackenridge  strongly  recommends  oxide  of  zinc  in  two  to  four 
gram  doses  every  three  hours  in  the  diarrhoea  of  children. 
_  The  chloride  is  a  corrosive  poison.    The  sulphate,  on  account  of 
Its  astrmgency,  like  most  other  metallic  salts,  may  be  employed  in 
diarrhoea.    Its  action  must  take  effect  on  the  upper  part  of  the  canal 
smce  the  portion  escaping  absorption  must  be  speedily  converted  into 
an  inert  sulphide.    The  stomach  may  become  habituated  to  the  in^es 
tion  of  very  large  doses  of  the  sulphate,  to  the  extent  even  of  fortv 
grains  thnce  daily,  without  obvious  bad  results,  or  without  inducing 
either  nausea  or  vomiting,  or  apparently  any  alteration  in  the  mucous 
membrane  of  the  digestive  canal.   As  it  has  been  shown  that  superficia 

albumbt'"''  "^^^^^  P-bablyas  an 

The  oxide  and  sulphate  have  been  employed  with  advantage  in 
epilepsy  and  whooping-cough.     In  bromide  of  potassiunrwe  nn 
possess  a  better  remedy  for  epilepsy.  potassmm  we  now 

Sulphate  of  zinc  is  often  very  useful  in  choreT  T  .  . 
it  succeeds  best  when  given  in^doses  sufficien  "„  n^fd  '  "7''"' 
even  vomiting  daily.  To  effect  this,  however  the  do  e,™  ^  f  '  °' 
tncreased,  son^etimes  to  the  extent  o[  two  grains  eve'  t  '"^"^'^ 
and  it  is  astonishing  how  much  of  this  drug'™  Ho  ne  TYf'' 
gtven  fifteen  and  sometimes  twentytwo  gtals  eve';  twoTours'  ,vit)rt 
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producing  nausea.  Thus  administered  this  salt  often  effects  striking 
improvement,  but  these  heroic  doses  after  a  time  excite  pain  at 
the  pit  of  the  stomach  with  loss  of  appetite,  and  when  this  happens, 
another  emetic,  like  tartar-emetic,  may  be  substituted.  When  given 
to  excite  nausea,  it  is  a  good  plan  to  administer  a  dose  before  break- 
fast. 

It  is  a  noteworthy  fact  that  most  emetics  are  useful  in  chorea.  Do 
they  act  by  exciting  the  physiological  state  of  nausea,  or  by  their 
operation  on  the  nervous  centres  through  which  emetics  produce 
nausea  ?  As  improvement  occurs  in  many  cases  independently  of 
the  induction  of  nausea,  the  latter  suggestion  is  probably  the  more 
feasible. 

Zinc  salts  are  reputed  to  be  powerful  "  nervine  tonics,"  a  somewhat 
vague  expression,  meant,  I  suppose,  to  imply  that  they  promote  the 
nutrition  of  the  nervous  system,  and  some  authorities  attribute  to  this 
property  the  influence  of  these  salts  in  chorea.  In  certain  forms  of 
hysteria  zinc  salts  are  useful,  especially  in  the  shape  of  the  valeria- 
nate. 

These  substances  are  reputed  to  be  antispasmodic.  When  they  pro- 
duce nausea  no  doubt  they  indirecdy  act  thus;  but  it  is  doubtful 
whether  non-emetic  doses  are  efficient  antispasmodics. 

The  oxide  in  two  to  four  grain  nightly  doses  often  controls  profuse 
coUiquative  sweating.  It  is  said  also  to  check  the  profuse  secretion 
from  the  bronchial  mucous  membrane  in  some  forms  of  bronchitis. 

Dr.  Hammond  recommends  oxide  of  zinc,  in  two  to  five  grain  doses, 
for  nervous  headache. 

This  metal  does  not  become  fixed  in  the  body,  nor  does  it,  like  lead 
or  mercury,  produce  chronic  affections.  Zinc  salts  are  ehminated  from 
the  body  less  rapidly  than  some  other  metals,  passing  out  in  small 
quantities  only  by  the  urine.  It  has  been  asserted  that  veiy  httle  of 
the  salts  pass  into  the  blood,  which  may  be  true ;  but  the  fact  that  the 
chief  part  may  be  re-obtained  from  the  faeces  is  no  proof  of  this  state- 
ment, as  zinc,  like  many  other  metals,  is  probably  excreted  by  the 
mucous  membrane  of  the  intestines,  and  with  the  bile. 
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Taptar  emetic  in  the  form  of  ointment,  excites  in  the  skin  a  charac- 
.S^^^^^^IZ.,  at  first  papular,  then  vesicular,  and  lastly  pustulan 
TheTash  thus  runs  tie  course  of  the  eruption  of  small-pox,  and  m  each 
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Stage  simulates  it  very  closely,  though  there  are  points  of  difference 
distinguishable  to  a  practised  eye.  Like  small-pox  eruption,  this  rash 
often  scars ;  moreover,  the  capricious  and  painful  action  of  this  oint- 
ment renders  it  an  unsuitable  external  application. 

Taitar-emetic  ointment  used  years  ago  to  be  employed,  though  now 
very  rarely,  as  a  counter-irritant  to  obtain  a  powerful  persistent  action ; 
for  instance,  to  the  scalp  in  tubercular  meningitis. 

Chloride  of  antimony  is  a  powerful  escharotic,  but  it  produces  an  ill- 
conditioned,  slow-healing  sore. 

Tartar-emetic  being  the  most  used  member  of  this  group,  our 
remarks,  except  when  the  contrary  is  stated,  will  apply  to  this  prepara- 
tion. 

After  small  medicinal  doses  the  stomach  experiences  a  slight  sensa- 
tion of  soreness — a  sensation  easily  mistaken  for  hunger.  Pushed  yet 
further,  the  drug  produces  increased  secretion  of  mucus  from  the 
stomach  and  intestines,  to  the  extent  of  inducing  numerousmoist 
motions  ;  and  dian-hoea  with  colic  may  set  in.  The  bronchial  mucous 
membrane  also  yields  an  increased  secretion,  and  probably  the  secretion 
of  the  whole  mucous  tract  is  augmented. 

^  Antnnony  is  never  used  as  a  purgative  ;  in  fact,  opium  is  frequently 
given  in  combination  with  tartar-emetic,  expressly  to  prevent  purgation. 
Large  doses  excite  nausea  and  vomiting.  As  an  emetic,  tartarized  anti- 
mony produces  considerable  depression,  with  much  nausea  in  a  greater 
degree  than  most  other  emetics ;  and  the  repeated  vomiting  is  accom- 
panied by  great  straining.  Its  action  is  somewhat  tardy,  sometimes  twenty 
minutes  to  half  an  hour,  hence  in  cases  of  poisoning  it  is  an  unsuitable 
emetic. 

Majendie  has  sho\\Ti  that  when  injected  into  the  veins  tartar-emetic 
excites  nausea  even  after  the  removal  of  the  stomach  and  its  substitu- 
tion by  a  pig's  bladder;  hence  it  has  generally  been  held  that  this  salt 
produces  vomitmg,  not  by  its  effects  on  the  stomach,  but  on  the 
nervous  centres.    Grimm,  who  is  confirmed  by  Kleimann  and  Simono- 
witsch,  finds  that  when  injected  into  a  vein,  it  excites  vomiting  more 
slowly,  and  a  larger  dose  is  required  than  when  administered  by  the 
stomach,  whence  he  concludes  that  it  produces  vomiting  by  its  effects 
on  the  termination  of  the  nerves  of  the  stomach.     He  disposes  of  the 
difficulty  raised  agamst  this  viewby  Majendie's  experiment,  by  assuming 
hat  tartar-emetic  excites  nausea,  by  its  effects  on  the  termination  of 
the  nerves  of  the  oesophagus  and  intestines.    Other  observers  explain 
he  foregoing  facts  by  the  supposition  that  tartar-emetic  acts  both 
hrough  the  terminations  of  the  nerves  of  the  stomach  and  directly  on 
the  centre  for  vomiting.  ^^ic^^uy  on 

Tartar-emetic  was  formerly  employed  to  induce  muscular  weakness 
and  relaxation  of  spasm,  to  facilitate  the  reductions  of  disToctSs 

S  2 


26o 


PREPARATIONS  OF  ANTIMONY. 


and  hernia,  but  in  such  cases  chloroform  has  now  completely  super- 
seded it. 

Trousseau  taught  that  food  influences  greatly  the  action  of  antimony, 
a  low  diet  favouring  the  production  of  its  constitutional  effects,  and  a 
full  diet  its  emetic  and  purgative  effects.  Its  action  is  further  modi- 
fied by  the  quantity  of  water  administered  with  it ;  this  being  small, 
vomiting  takes  place,  if  large,  diarrhoea.  Trousseau  further  observed 
that  certain  substances  modify  the  effects  of  antimony ;  for  wine  and 
acid  fruits,  both  fresh  and  preserved,  develop  its  emetic  and  purgative 
properties. 

The  soluble  antimony  compounds  easily  enter  the  blood,  but  the 
form  they  assume  there  is  unknown.  Possibly  the  oxide  of  the  metal, 
either  in  the  stomach,  intestines,  or  blood,  combines  with  albumen, 
forming  an  albuminate.  Antimony  compounds,  it  is  said,  do  not 
combine  with  albumen,  except  in  acid  solutions,  when  an  msoluble 

compound  is  formed.  . 

In  antimonial  poisoning  there  is  great  motor  and  sensory  paralysis, 
and  loss  of  reflex  action.  The  loss  of  reflex  action  and  motor  power 
Radzieiewski  shows  is  due  to  the  eff-ect  of  the  tartar-emetic  on  the 
cord  This  salt  also  powerfully  affects  the  heart,  in  the  frog  slowmg 
and 'then  arresting  it  in  diastole;  and  it  affects  the  heart  of  warm- 
blooded animals  in  the  same  way.  The  arterial  pressure  falls  greatly 
Whilst  the  pulse  is  slow  the  diastoHc  pauses  are  long,  but  each  beat 
influences  the  mercurial  column  of  the  cardiometer  five  tunes  more 
than  normal.  After  a  large  dose  the  pulse  at  last  becomes  very  fre- 
quent and  feeble,  and  the  heart  stops  in  diastole.  Tartar-emetic  d^^^^^^^^^ 
aff-ects  the  heart ;  afi-ects  it  even  when  the  heart  is  removed  from  the 
body  Radzieje;ski  has  shown  that  the  ends  of  the  vagi  are  paralyzed 
and  Ackermani  that  the  contractility  of  the  cardiac  muscle  is  destroyed 

^''in'^L  Journal  of  Fhysiolosy  I  .  have  published  in  conjunction 

observers  concerning  the  action  of  tartar-emetic  on 

stance  of  the  heart.  ,.o,-nUr7Pq  Hie  central  nervous 

We  have  thus  shown  that  tartar-emetic  P'-^^ly^^^^;^  Z.^i,or.,  and 
system,  the  motor  nerves,  the  muscles,  and  destroys 


PREPARATIONS  OF  ANTIMONY, 


261 


therefore  we  are  led  to  infer  that  probably  tartar-emetic  is  a  proto- 
plasmic poison,  destroying  function  in  all  nitrogenous  tissue.  Our 
experiments,  however,  fail  to  show  whether  it  manifests  for  all  nitro- 
genous tissues  an  equal  affinity,  or  whether  it  has  a  special  action  on 
some. 

As  in  the  case  of  potash  salts,  arsenious  acid  and  aconitia,  tartar- 
emetic,  we  suggest,  weakens  or  paralyzes  the  heart  through  its  action 
on  all  the  tissues,  ganglia,  nerves,  and  muscular  substance  of  this 
organ,  affecting  first  the  ganglia,  then  the  nerves,  and  last  the  muscular 
substances. 

Tartar-emetic  is  a  general  as  well  as  a  cardiac  depressant.  The 
general  depression  is  usually  attributed  to  the  action  of  the  drug  on  the 
heart,  but,  as  antimony  is  a  poison  to  all  nitrogenous  tissues,  I  would 
suggest  that  its  depressing  action  is  due  also  to  its  effects  on  the  central 
nervous  system,  the  nerves,  and  the  muscles. 

We  noticed  a  peculiar  effect  of  tartar-emetic  on  the  skin.  In  a 
few  hours  the  cuticle  of  a  poisoned  frog  became  softened  and  gelatini- 
form,  too  soft  to  be  stripped  off,  though  it  could  be  easily  scraped 
off  every  part  of  the  body.  Even  small  doses  soon  produce  this 
remarkable  effect,  for  in  one  experiment  the  skin,  after  a  small  dose, 
became  in  this  condition  even  whilst  the  animal  could  still  crawl  pretty 
well. 

Miss  Nunn,  under  the  direction  of  Dr.  Michael  Foster,  has  carefully 
worked  out  the  effect  of  tartar-emetic  on  the  skin,  and  the  results  are 
published  in  Journal  of  Physiology,  1878.  I  shall  refer  to  her 
investigation  in  the  article  on  arsenic. 

It  has  been  proved  experimentally  that  the  administration  of  tartar- 
emetic  increases  both  the  insensible  perspiration  and  the  vapour  from 
the  lungs,  but  chiefly  the  secretion  from  the  skin;  and  since  at  the 
stage  of  nausea  all  emetics  increase  the  sweat,  it  is  difficult  •  at 
present  to  decide  whether  tartar-emetic  has  in  this  respect  any  special 
influence.  Tartar-emetic  wine  is  commonly  given  as  a  diaphoretic  in 
fevers. 

Under  the  influence  of  tartar-emetic,  carbonic  acid  and  urea  are  both 
eliminated  in  greatly  increased  quantity.  Whether  the  antimony  is  to 
be  considered  a  mere  eliminator  of  these  excrementitious  substances  or 
whether  it  likewise  increases  their  formation,  is  not  determined,  as  the 
experimental  evidence  is  as  yet  inadequate  to  decide  this  question. 

In  common  with  other  emetics,  antimony  is  sometimes  given  in  large 
doses,  to  produce  profuse  nausea  and  vomiting,  and  many  eminent 
authorities,  among  whom  ranks  Dr.  Graves,  hold  that  the  strong  impres- 
sion thus  made  on  the  system  will  cut  short  acute  specific  fevers  and 

reckeT'' ^''^  ^^^S^^^  ^'^  th^^s  summarily 

Checked.    I  he  period  for  the  exhibition  of  emetics,  he  states,  is  very 
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short ;  for  they  will  not  succeed  after  the  lapse  of  twenty-four  or  thirty- 
six  hours  from  the  occurrence  of  the  rigor. 

Many  cases  of  ague  may  be  cured  by  the  impression  emetics  make 
on  the  system.  An  emetic  administered  each  morning  will  help  the 
action  of  quinine,  for  cases,  rebellious  to  quinine  alone,  often  yield 
immediately  to  the  joint  action  of  quinine  and  emetics.  Ipecacuanha 
and  other  emetics  should  be  preferred  to  antimony. 

Antimony  will  not  lower  the  temperature  of  the  body  of  a  healthy 
person  if  one  experiment  may  be  accepted  as  sufficient  to  settle  this 
point  To  a  strong  young  man  I  gave  tartar-emetic  in  half-grain  doses 
ever}'  ten  minutes  for  nearly  seven  hours,  inducing  great  nausea  and 
vomiting,  with  profuse  perspiration  ;  but  during  the  whole  time  his 
temperature  remained  remarkably  constant,  varying  not  more  than 
0-4  Fahr.,  an  amount  of  deviation  frequently  observed  in  health. 

Of  late  years  antimony  has  been  much  employed  in  acute  pneu- 
monia, and  the  general  experience  of  the  profession  is  strong  in  its 
favour.  Discretion,  however,  must  be  used  in  adapting  the  dose  to  the 
strength  of  the  patient,  who,  if  weak,  must  meanwhile  take  alcoholic 
stimulants.  Under  the  influence  of  antimony,  the  pain  in  the  side  gives 
way,  the  expectoration  from  rusty  changes  to  bronchitic,  the  pulse  and 
breathing  become  reduced  in  frequency,  and  in  many  cases  the  further 
spread  of  the  inflammation  is  checked. 

Other  kinds  of  acute  inflammation  may  be  similarly  treated,  although 
the  good  results  are  not  so  apparent  as  in  pneumonia.  Unless  the 
tartar-emetic  is  given  at  the  very  beginning,  its  power  to  control  pneu- 
monia is  much  less  marked.  In  inflammation,  one-fourth  to  one-half 
grain  may  be  given  every  two  or  three  hours,  or  a  lesser  proportionate 

dose  every  hour.  1  • 

Antimony  will  shorten  and  moderate  attacks  of  tonsfllitis,  pleurisy, 
orchitis,  bronchitis,  puerperal  peritonitis,  inflammation  of  the  breast, 
whitlow,  and  other  inflammatory  aff'ections. 

Antimony  is  serviceable  in  chronic  bronchitis,  when  the  expectoration 
is  copious,  frothy,  and  difficult  to  expel. 

In  the  following  disease  tartar-emetic  is  invaluable  :— 
A  child  six  to  twelve  years  old,  on  the  slightest  exposure  to  cold,  is 
attack  d  with  much  wheezing  and  some  difficulty  of  breathing,  some- 
ttes  so  urgent  as  to  compel  him  to  sit  all  night  P-m-d  -^^^^^^^ 
The  expectoration  may  be  pretty  abundant,  but  a  c hfld  o  th  s  age  does 
not  generally  expectorate.    On  listening  to  the  chest,  theie  is  hea  d 
mucConorlus  a'nd  sibilant,  with  perhaps  a  ^"1  e  bubbling  .W^^^ 
this  last  is  often  absent.    The  wheezing  is  ^^f  f  .f^^^^^^^^'^^  "^^3 
distance,  and  sometimes  the  noise  is  so  great  as  to  be  heaid  n^n)^oom^ 
off.    Occasionally  the  cough  is  troublesome,  and  on  ^'-^^l^^^P^^^i^^^^^^^ 
cold  the  voice  may  become  hoarse,  and  the  cough  hollow  and  baikmg. 
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Some  children  become  thus  afflicted  whenever  the  weather  is  cold,  even 
in  summer,  and  may  not  be  free  the  whole  winter ;  with  others  the 
attack  lasts  only  a  few  weeks  or  days.  This  affection  sometimes  follows 
measles.  It  is  compared  by  the  mother  to  asthma,  with  which,  if  not 
identical,  it  is  certainly  allied. 

The  best  way  to  administer  this  salt  is  to  dissolve  a  grain  of  it  in  half 
a  pint  of  water  and  to  give  a  teaspoonful  of  the  solution  every  quarter 
of  an  hour  for  the  first  hour,  afterwards  hourly.  If  the  wheezing  comes 
on  at  night,  it  is  sufficient  to  give  the  medicine  at  this  time  only.  The 
good  effects  of  the  medicine  become  speedily  evident ;  for  on  the  very 
first  night  it  often  benefits  greatly  the  child.  So  small  a  dose,  it  may 
be  thought,  must  be  inefficacious,  but  when  first  given  it  generally 
produces  vomiting  once  or  twice  in  the  day,  and,  as  it  is  not  necessary 
to  produce  sickness,  the  dose  in  this  case  must  be  still  smaller. 

There  is,  however,  an  affection  unaffected  by  tartar-emetic,  somewhat 
similar  to  that  just  described,  which  it  is  necessary  to  discriminate 
from  it.  It  occurs  in  children  a  few  months  old,  and  consists  of  a  loud 
rattling,  which  is  obviously  caused  by  mucus  in  the  throat  or  larynx. 
In  some  cases  the  rattling  is  worse  in  the  day,  but  is  usually  worse  at 
night.  There  is  no  bronchitis,  or,  if  there  is,  this  is  a  mere  coincidence  ; 
nay,  sometimes  on  the  occurrence  of  bronchitis  the  complaint  in 
question  ceases  for  a  time.  It  is  brought  on  and  aggravated  by  cold, 
and  may  last,  with  some  fluctuations,  many  months. 

Antimony  in  small  hourly  doses  is  very  useful  in  the  acute  catarrh  of 
children,  sometimes  accompanied  by  vomiting  and  diarrhoea,  probably 
due  to  catarrh  of  the  intestines.  The  intestinal  canal  is  sometimes  the 
first  attacked,  but  most  frequently  the  lungs  are  first  implicated.  The 
tartar-emetic  generally  quickly  stays  the  vomiting  and  diarrhoea,  but 
often  takes  a  longer  time  to  control  the  bronchitis. 

Antimony  acts  as  a  depressant  on  the  heart  partly  through  its 
nauseating  influence  weakening  and  increasing  the  frequency  of  the 
contractions. 

Graves  employed  antimony  in  typhus  and  other  fevers,  when  there  is 
much  excitement  and  furious  delirium,  symptoms  which  are  generally 
subdued  by  the  exhibition  of  this  drug.  As  wakefulness  is  a  con- 
comitant symptom,  being  indeed  the  cause  of  the  excitement  and 
delirium,  opium  should  be  added  to  the  antimony.  The  combined 
mfluence  of  these  remedies  calms  the  excitement,  and  induces  refresh- 
ing sleep,  out  of  which  the  patient  wakes  refreshed  and  free  from  delu- 
sions. Judiciously  employed,  these  remedies  may  save  an  almost 
hopeless  life.  Each  drug  appears  to  assist  the  action  of  the  other ;  and 
the  relative  doses  must  be  determined  by  the  circumstances  of  the  case 
In  furious  delirium  the  tartar-emetic  must  be  given  in  full,  and  the 
opmm  m  small  quantities;  while,  if  wakefulness  predominates  with  not 
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very  boisterous  delirium,  the  dose  of  tartar- emetic  must  be  reduced,  and 
the  opium  increased. 

Graves  advises  one-fourth  to  one-half  a  grain  of  the  salt  every  hour 
or  two  hours,  to  be  discontinued  when  it  produces  bilious  stools.  This 
treatment  is  very  useful  in  the  dehrium  which  usually  sets  in  about  the 
ninth  or  tenth  day  of  typhus. 

The  mania  and  sleeplessness  of  delirium  tremens  generally  gives  way 
to  the  same  treatment. 

Puerperal  mania  may  be  treated  in  the  same  way,  although  probably 
bromide  of  potassium  and  chloral  give  better  results. 

Tartar-emetic  given  to  the  extent  of  producing  nausea  and  vomiting 
once  or  twice  a  day  is  sometimes  useful  in  chorea.  (See  Sulphate  of 
Zinc).  Increasing  doses  must  be  given,  as  the  system  appears  soon 
to  tolerate  it.    Other  remedies,  however,  are  more  efficient. 

In  strumous  ophthalmia,  tartar-emetic  may  be  given  with  advantage, 
in  doses  of  i-36th  to  i-48th  of  a  grain  three  or  four  times  a  day. 
Sharp  purgation  at  the  commencement  of  the  treatment  is  highly  useful. 

In  acute  poisoning  by  tartar-emetic,  violent  and  continuous  vomiting^ 
occurs,  accompanied  with  a  diarrhoea  of  bilious  and  bloody  stools,  and 
sometimes  the  common  symptoms  of  gastroenteritis,  and  sometimes  of 
peritonitis,  are  present.  The  prostration  is  intense,  and  profound  and 
r-peated  faintings  take  place.  The  respirations  and  the  pulse  are  said 
to  be  reduced  both  m  frequency  and  in  strength ;  others  assert  that  the 
pulse  is  more  frequent. 

The  post-inor:em  appearances  are,  inflammation  of  the  stomach  and 
intestines,  but  not  often  of  the  gullet.  The  peritoneum  may  be,  and^ 
according  to  Harley,  the  rectum  often  is,  inflamed,  and  some  inflamma- 
tion of  the  lungs  is  usually  observable,  tending  to  make  it  probable  that 
tartar-emetic  exerts  an  especial  action  on  these  organs. 

In  the  treatment  of  poisoning  by  tartar-emetic,  the  vomiting  should 
be  promoted  by  warm  demulcent  drinks,  while  strong  tea  or  cofl'ee, 
tannin,  or  decoction  of  oak  bark,  should  be  diligently  administered. 

The'  statements  concerning  the  influence  of  antimony  on  the  urme 
are  conflicting.  The  probable  efl-ect  of  tartar-emetic  on  this  excretion 
is  to  lessen  the  amount  of  water  and  of  chloride  of  sodmm,  owmg  ta 
increased  perspiration.  The  urea  is  greatly  increased,  apparently  m 
proportion  to  the  dose  of  the  antimony,  so  is  the  pigment  and  uric 

acid,  but  in  a  less  degree.  . 

The  golden  sulphuret  increases  all  the  constituents  of  the  urme, 
especially  the  urea  and  sulphuric  acid  (Parkes  on  brine). 

Antimony  is  separated  chiefly  by  the  kidneys;  some,  however, 
passes  with  the  bile,  and  perhaps  by  the  intestines.  A  portion  is 
retained  in  the  body. 
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Since  all  arsenic  salts  produce  the  same  symptoms,  it  is  probable  that 
in  the  blood  they  ultimately  assume  the  same  form. 

Dry  arsenious  acid  produces  no  changes  in  the  unbroken  skin,  but  in 
wounds  or  sores  it  excites  very  active  inflammation,  sufficient,  if  the 
application  is  a  strong  one,  to  destroy  the  tissues  for  some  depth. 
Arsenious  acid  has  long  been  used  to  destroy  warts,  condylomata, 
cancerous  growths,  the  nerve  of  a  carious  tooth,  &c. 

It  may  be  applied  pure,  or  mixed  in  variable  quantities  with  some 
bland  powder,  as  starch.  At  times  this  application  has  enjoyed  a  high 
reputation,  whilst  at  other  times  it  has  fallen  into  almost  complete 
disuse.  Some  have  fallen  victims  to  this  treatment,  it  is  said,  through 
the  absorption  of  arsenic  in  sufficient  quantity  to  destroy  life,  but  an 
untoward  result  like  this  can  occur  only  when  certain  well-known  pre- 
cautions are  disregarded.  Absorption  can  be  effectually  prevented  if 
sufficient  arsenic  is  employed  to  excite  active  inflammation ;  for  in- 
flamed tissue  loses  the  power  of  absorption  more  or  less  completely. 
Produce  active  inflammation,  and  the  patient  is  safe  ;  but  if,  through 
fear  of  poisonmg,  too  little  arsenic  is  used,  that  is  the  most  efficacious 
way  of  doing  what  it  is  desired  to  avoid.  Surgeons,  experienced  in 
the  employment  of  arsenic,  recommend  that,  if  the  tissues  to  be  de- 
stroyed are  extensive,  the  arsenic  should  be  applied  to  a  part  only  of 
the  surface  at  a  time.  When  employed  to  remove  large  growths  like 
cancer  the  skin  being  unbroken,  incisions  are  first  made,  and  into 
these  the  arsenical  paste  is  laid,  which  soon  stirs  up  active  and  deep- 
seated  inflammation,  and  the  growth  dies  for  a  considerable  depth. 
The  who  e  tumour  often  sloughs  away  from  the  healthy  tissues-is  in 

^olibTetTfJe  ~  t         ^  '-'^'''y         -^'^^  hea^r^ithou 

trouble  in  htteen  to  thirty  days. 

same  way.'""^  '^''^  '""^y       '^'-'^^  the 

Arsenious  acid  and  powdered  acacia,  of  each  an  ounce  blended 
with  five  fluid  drachms  of  water,  form  an  arsenical  muciLe  much 
used  by  Dr  Marsden  to  remove  epitheliomatous  growths  feme  o 
this  arsenical  mucilage  is  to  be  painted  over  the  tumour  nigM  and 
morning,  taking  great  care  to  limit  its  employment  to  tl  e  f  eis  d 
t.  sues.    Each  application,  covering  not  moie  tLn  a  squar  inch  Ts  o 

oZt,  'X^lJi;t:^%  used:-Fresh  lime,  half  an 

.yclio^^   sulphide  of  r.iscnic,  20   grains;  starch,   180  grains. 
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The  arsenic  should  constitute  one-fifth  or  one-sixth  part  of  the  arseni- 
cal powder,  so  as  to  insure  the  excitation  of  sufficient  inflammation  to 
prevent  poisonous  absorption.  This  powder  may  be  also  .cautiously- 
used  as  a  depilatory. 

Liquor  arsenicalis  painted  over  warts  is  said  to  cause  them  to  dis- 
appear, and  a  limited  experience  leads  me  to  believe  that  the  arsenic 
does  appear  to  disintegrate  the  wart,  so  that  pieces  of  it  drop  off,  or 
can  be  picked  out.  If  very  large,  it  must  first  be  dissolved  away  with 
strong  nitric  acid,  to  allow  the  liquor  arsenicalis  to  come  in  contact 
with  the  softer  tissues  below.  It  has  appeared  to  me  to  be  also  a  use-  ■ 
ful  application  to  corns. 

An  arsenical  bath  is  useful  in  some  forms  of  rheumatoid  arthritis. 
It  is  made  by  adding  to  the  water  in  an  ordinary  general  bath  four 
ounces  of  common  washing  soda  and  twenty  grains  of  arseniate  of 
soda. 

Arsenic  has  a  sweetish  taste.  In  moderate  doses  it  apparently 
neither  undergoes  nor  produces  any  changes  in  the  mouth.  Dentists 
employ  it  as  an  escharotic  to  ,  destroy  the  exposed  sensitive  pulp  of 
decayed  teeth,  or  to  destroy  the  pulp  before  stopping  the  tooth.  If 
used  to  quell  pain,  the  arsenic  may  be  mixed  with  opium ;  it  sometimes 
at  first  aggravates  the  pain. 

We  see  chiefly  in  children  and  occasionally  in  adults  a  circular  rash 
on  the  tongue,  which  begins  at  a  point,  then  enlarges,  and  separate 
rings  may  coalesce.  Sometimes  the  edges  are  not  raised,  and  the  patch 
looks  as  if  due  merely  to  separation  of  epithelium,  leavmg  the  surface 
unduly  clean  and  smooth;  in  other  cases  the  edges  are  raised,  and 
have  a  gelatinous  aspect.  This  affection  is  often  very  obstinate, 
frequently  recurring,  and  is  generally  connected  with  stomach  or  intes- 
tinal disturbance ;  some  cases  being  always  associated  with  diarrhoea. 
Other  cases  are  associated  with  a  rash  over  the  body  like  lichen  urti- 
catus.   In  this  afl-ection  of  the  tongue,  arsenia  has  appeared  to  me 

^°The''vapour  of  arsenical  cigarettes  drawn  into  the  lungs  is  sometimes 
useful  to  prevent  or  to  lessen  attacks  of  asthma.  Care,  of  coui-se 
IIZ  be  exercised  in  their  manufacture.  Trousseau  advised  the 
rln  ' of  curettes  made  of  paper  "  saturated  with  a  solution  con- 
half  a  drachm  or  a  drachm  of  arsenite  of  soda  in  three  drachms 
of  wl^Suc^^^^^  we  should  suppose,  might  be  mischievous, 

unless  closely  watched."    (Stille.)  _ 

These  cigarettes  may  be  used  in  chronic  phthisis. 

Arsenic  given  in  medicinal  doses  is  very  effective  m  ^  f  ^ 

mouth  or  throat,  malignant  sores,  as  cancrum  oris,  malignant 
throat,  and  the  like.    It  is  also  useful  in  chronic  coryza 

There  are  certain  curious  complaints  of  the  respiratory  tract  more  or 
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less  allied  to  asthma,  which  I  will  now  refer  to.  In  these  cases  of 
quasi-asthma  a  dose  of  one,  two,  or  three  drops  of  the  solution  of 
arsenic  three  times  a  day  often  proves  serviceable. 

I.  A  patient  is  seized  perhaps,  daily,  or  even  several  times  a  day, 
generally  in  the  morning  directly  on  rising  or  soon  after,  with  an  attack 
of  persistent  sneezing,  with  profuse  running  from  the  eyes  and  nose, 
accompanied  sometimes  with  severe  frontal  headache.  Each  attack 
may  last  several  hours.  Several  days  sometimes  elapse  before  the 
recurrence  of  an  attack,  which  is  then  usually  severe,  lasting  twenty- 
four  hours,  or  even  longer.  The  sneezing  is  generally  accompanied, 
and  sometimes  preceded,  by  itching  at  a  small  spot  situated  inside  one 
or  both  nostrils,  not  far  from  the  orifice,  but  in  some  cases  the  itching 
affects  the  whole  of  the  inside  and  outside  of  the  nose,  extending  even 
to  the  face.  These  attacks  are  excited  by  exposure  to  cold,  by  dust, 
and  sometimes  from  unascertainable  causes.  The  disease  may  endure 
for  years. 

II.  We  occasionally  meet  with  cases,  apparently  identical  with  that 
just  described,  but  with  this  difference— the  attack  is  excited  by  food,  is 
most  severe  after  the  larger  meal,  and  lasts  from  twenty  to  forty  minutes. 
One  patient  felt  itching  in  the  nose,  throat  and  ears  in  distinctly  periodic 
monthly  attacks,  worse  in  summer.  This  attack  was  brought  on  by  food, 
but  a  chill  sometimes  brought  on  a  paroxysm. 

III.  Arsenic  is  invaluable  too  in  another  more  developed  and  severer 
form.  We  not  seldom  find  a  patient,  prone  to  catch  cold,  attacked  with 
severe  and  repeated  fits  of  sneezing,  accompanied  with  profuse  clear 
nasal  discharge  and  severe  frontal  headache.  Each  attack,  generally 
worse  in  the  morning,  lasts. a  few  days;  but,  owing  to  the  great  suscep- 
tibility to  cold,  it  frequently  recurs.  Severe  itching  of  the  ala  of  one 
or  both  nostrils  often  forewarns  the  patient  of  an  approaching  attack. 
A  simple  irritant  like  dust  may  be  adequate  to  excite  a  paroxysm.  Con- 
tinuing in  this  form  for  some  time,  occasionally  for  years,  the  affection 
may  then  extend  from  the  nose  along  the  throat  to  the  lungs,  producing 
sore  throat,  soon  followed  by  much  difficulty  of  breathing,  great  wheez- 
ing, and  free  expectoration.  The  lung  affection  may  last  for  some  weeks 
When  this  severe  form  has  become  established,  the  lungs  may  be  attacked 
without  any  prelimmary  aff-ection  of  the  nose  or  throat. 

IV.  Again,  among  children,  we  not  uncommonly  meet  with  a  similar 
and  perhaps  identical  disease.    A  child  perhaps  six  months  old  under-  ' 
goes  a  severe  attack  of  bronchitis,  and  thenceforth  becomes  very  prone 
to  catch  cold.    Then,  on  catching  cold,  he  is  seized  with  frequent  and 

imeTT  '"''T^'  f^^-  I^ours,  some- 

much  f^'  ^'^"'^"^^  accompanied  by 

much  fever,  wheezing  and  great  embarrassment  of  breathin.  severe 
enough  even  to  compel  the  patient  to  sit  up  in  bed.    Tl  0^^^^^^ 
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sometimes  precede  the  dyspnoea  three  or  four  days,  the  shortness  of 
breath  continuing  for  many  days  or  even  weeks  after  the  cessation  of  the 
coryza.  It  is,  indeed,  a  form  of  asthma.  The  child  encounters  many 
attacks  in  the  year,  especially  during  the  winter,  and  may  continue  liable 
to  them  for  years,  and  then,  perhaps,  lose  them,  or  they  may  engender 
life-long  asthma. 

V.  Or  we  meet  with  cases  like  the  following  :— A  patient  suffers 
from  asthma  for  several  years  and  then  is  seized  with  severe  attacks  of 
sneezing.  These  attacks,  strange  to  say,  may  not  occur  coincidently 
with  the  paroxysm  of  dyspnoea,  the  sneezing  takes  place  in  the  morning 
on  rising,  whilst  the  difficulty  in  breathing  comes  on  in  the  afternoon, 
or  at  night. 

These  cases  appear  related  on  the  one  hand  to  bronchitic  and 
dyspeptic  asthma,  and  on  the  other  hand  to  hay  fever.   They  are  allied 
to  the  bronchitic  form  of  asthma,  being  excited  by  dust,  cold,  and 
direct  irritants ;  and  to  bronchitic  asthma  through  those  cases  where 
the  paroxysmal  coryza  is  always  accompanied  by  bronchial  asthma; 
and  again  to  bronchitic  asthma  through  those  cases  commencing  as 
paroxysmal  coryza,  the  disease  extending  and  becoming  complicated 
with  bronchial  asthma,  or  vice  versd.    To  the  peptic  forms  of  asthma 
this  paroxysmal  sneezing  is  related  through  those  cases  where  the  attack 
is  excited  by  food;  and  those  where  the  patient,  a  confirmed  asthmatic 
for  many  years,  then  becomes  afflicted  with  paroxysmal  coryza,  induced 
by  food,  the  asthma  at  last  ceasing,  the  coryza  alone  remaimng.  This 
typical  case  further  illustrates  the  connection  between  paroxysmal 
sneezing  and  dyspeptic  asthma;  a  child  since  six  months  old  is  subject 
to  attacks  occurring  every  few  months,  most  common  m  winter,  begin- 
ning with  not  very  severe  sneezing,  lasting  from  a  day  to  a  week,  often, 
but  not  invariably,  followed  by  an  attack  of  bronchitis,  witl.  much 
difficulty  of  breathing  and  fever.    Even  when  free  from  an  attack,  the 
child,  after  a  full  meal,  suffers  from  stuffy  breathing. 

The  foUowing  cases  occuning  in  the  course  of  four  generatior^s  in  the  same  ^mlly 
show  the  intimate  connection  between  the  ^^^^^^^ ^^^'JL 
asthma  was  followed  in  the  grandson  by  hay-as  hma  and  he  ^egot  ^n^sti 
who  suffers  all  the  year  round  from  severe  -"-'-"V't-^^^         "^^^^n  .ay-asthma 
pollen  as  was  the  case  with  his  father  ;  one  1-'-?^  ,f       ^        ^^Hntini^  con- 
Ly  be  influenced  by  climate,  whilst       -n  especially  ex^p^^^^^^^^^^ 
.nection  between  intermittent  sneezing  and       ™^>/°\"     ^'iced  by  diet,  and  in 
both  were  peptic  in  kind,  being  each  greatly  and  mamly  influenced  b) 
the  case  of  his  father  also  by  climate.  j      ^    „  So 

Mr.  H.,  aged  35-  His  grandfather  was  f  ^'"f  ^^^^^  ;;om ^^^^^^^  The 
years  of  age.  Mr.  H.  himself  suffered  from  hay-asthrna  j^^^^  _  If 
Lacks  occur  only  in  the  spring  during  the  ''^^'J^J^l^^ ,  severe  attack 
goes  into  a  hay  field,  nay,  near  one,  he  is  str.cken  ^-j'  f  j  j,.,  conjunctiva,  of 
of  intense  itching  of  the  whole  inside  of  the  nose,  ""['^''^  accompanied  by 
both  eyes,  (though  not  over  the  frontr.l  s:nus),  r.nd  of  the 
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violent  sneezing,  and  profuse  discharge  from  the  eyes  and  nose.  His  eyes  become 
bloodshot  and  the  lids  swell  sometimes  to  such  an  extent  that  he  can  scarcely  see. 
His  breathing  is  veiy  difficult  and  without  expectoration.  So  intensely  susceptible  is 
he,  that  a  field  a  great  distance  off  will  affect  him  ;  nay,  if  his  children  play  in  a  hay 
field,  and  then  come  indoors,  he  will  have  an  attack.  Other  flowers  besides  grass  or 
roses,  &c.,  at  this  time  will  bring  on  a  mild  attack,  but  at  no  other  time  of  the  year. 
Strong  sunlight  also  induces  them  unless  protected  by  large  dark  glassed  spectacles. 
Strange  to  say,  that  whilst  severely  affected  in  Sussex  his  native  cotmty,  he  is  quite 
free,  in  VVinderniere,  in  Scotland,  and  in  Devonshire,  even  though  the  grass  is  in  full 
bloom.  Thus,  on  one  occasion  when  suffering  from  a  severe  attack,  he  started  for 
Linton  in  North  Devon,  and  after  leaving  Barnstaple,  he  began  to  improve  more  and 
more,  and  while  at  Linton  he  was  quite  free,  though  the  house  he  lived  in  was  close 
to  a  grass  field  in  full  blossom.  On  one  occasion  whilst  yachting  in  St.  George's 
Channel,  but  not  till  the  fourth  day  from  land,  he  was  seized  with  a  severe  attack. 
For  the  last  four  years  he  has  inhaled  quinine  spray  through  his  nose  with  marked 
benefit.  His  sister  24  years  old,  has  had  hay  asthma  for  the  last  four  years.  His 
son  aged  10,  has  suffered  from  severe  asthma  since  a  sharjD  attack  of  bronchitis  when 
three  years  old.  He  suffers  all  the  year  round  almost  continuously  from  severe  itching 
inside  the  nose,  in  the  eyes,  throat,  ears,  and  under  the  chin.  When  these  symptoms 
are  aggravated  he  has  severe  sneezing  with  rather  free  discharge  of  clear  fluid  from 
his  nose.  Any  kind  of  dust  aggravates  the  symptoms,  but  not  especially  pollen.  He 
suffers  also  from  wheezing,  and  when  the  itching  and  sneezing  are  aggravated  from 
much  difficulty  of  breathing  and  violent  cough. 

All  these  symptoms  are  very  greatly  influenced  by  food,  thus  the  itching,  &c.,  and 
the  dyspncea  are  always  aggravated  by  pastry,  sweets,  and  especially  by  a  heavy 
meal  taken  in  the  evening  or  late  at  night.  He  has  been  much  worse  since  an 
attack  of  the  measles  three  months  ago,  and  subsequently,  any  food,  even  bread 
and  butter,  increase  both  the  itching  and  the  difficulty  of  breathing.  He  does  not 
easily  catch  cold  at  Brighton,  where  he  is  always  free  from  all  his  troubles,  and 
on  one  visit  to  Linton,  he  lost  all  his  symptoms  during  his  sojourn  there.  His 
stomach  has  lately  been  veiy  delicate  so  that  he  vomits  veiy  readily.  He  is  veiy  flat 
chested  and  round  shouldered,  he  wheezes  loudly,  and  his  expiration  is  veiy  greatly 
prolonged. 

The  following  interesting  and  instructive  family  history  throws  much 
light  on  the  affinities  of  these  curious  complaints.  A  woman  when 
young  suffered  from  bronchial  asthma,  which  left  her  for  some  years, 
and  then  she  became  affected  with  hay-asthma.  She  bore  two  sons! 
One,  aged  nineteen,  has  suffered  for  two  years  every  morning  during  the 
summer  from  violent  attacks  of  sneezing,  and  profuse  watery  discharge. 
These  attacks  are  not  excited  by  hay  nor  the  smell  of  flowers. 
^  Another  son,  aged  thirty,  has  been  subject  to  asthma  and  bronchitis 
since  five  years  of  age.  It  began  and  for  a  long  time  continued  of  the 
same  character  as  that  so  often  seen  in  the  commencement  of  asthma 
especially  in  young  children,  beginning  by  an  attack  of  cold  in  the 
head  with  fever,  lasting  about  three  days,  followed  by  about  nine  days 
of  asthma.    (See  Aconite.) 

The  bronchial  asthma  of  the  mother  was  most  severe  in  the  winter  From  this 
she  quite  recovered,  and  remained  well  for  several  years ;  but  during  the  last  ten 
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years  she  has  suffered  from  well-marked  hay  asthma,  the  attacks  being  apparently 
solely  due  to  hay. 

Her  son  aged  19,  for  two  years,  has  suffered  from  violent  attacks  of  sneezing  and 
much  nmning  from  the  Bose,  the  paroxysm  lasting  sometimes  for  hours.  They  are 
accompanied  by  much  itching  of  the  whole  inside  of  the  nose.  There  is  no  dyspnoea 
or  wheezing.  These  attacks  occur  chiefly  in  the  morning  directly  he  gets  up,  but 
they  may  seize  him  at  any  hour  of  the  day.  He  can  go  into  a  hay  field,  or  smell 
flowers  without  producing  the  slightest  trace  of  an  attack.  They  are  brought  on  by 
dust  and  strong  sunlight ;  these  being  the  only  causes  he  has  detected,  but  he 
cannot  account  for  those  attacks  beginning  directly  he  gets  out  of  bed.  The  com- 
plaint lasts  the  whole  summer,  leaving  him  in  the  winter.  The  attacks  are  not 
affected  by  food. 

His  brother  aged  30,  has  suffered  from  bronchitis  and  asthma  since  five  years  old. 
At  first  the  attacks  began  with  cold  in  the  head  and  fever  without  much  sneezing. 
This  stage  lasted  about  three  days,  then  his  throat  became  slightly  sore,  and  next 
bronchitis  set  in.    To  use  his  own  words,  he  has  generally  three  days'  cold  in  the 
head,  and  nine  days'  asthma,  though  sometimes  the  asthma  lasted  much  longer, 
indeed  sometimes  continuing  for  months.    As  he  has  grown  older,  the  attacks  have 
undero-'one  considerable  modification.    The  chest  symptoms  begin  with  a  cold  in  the 
head  "or  may  occur  without  it.    He  is  obliged  to  take  the  greatest  care,  for  the 
chill  brings  on  an  attack.    Strange  to  say,  conditions  which  at  one  time  mduce  an 
attack  are  inoperative  at  another.    Thus,  he  can  sometimes  join  a  hay  party  without 
beine  affected,  yet  at  other  times  going  into  a  stable,  or  passmg  a  hay  cart,  not  to 
mention  going  into  a  hay  field  brings  on  a  violent  attack.    Dust,  as  house  dust, 
builder's  dust,  excite  an  attack;  so  does  strong  sunlight  and  flowers.    An  attack 
induced  by  any  of  these  agents,  consists  in  itching  of  the  nose,  violent  sneezing  with 
profuse  dilcha^ge  from  eyes  and  nose,  the  itching  and  discharge  being  usua  ly  most 
marked  in  the  left  nostril,  though  sometimes  the  right  nostril  is  implicated     In  addi- 
tion he  suffers  from  dyspnoea.    The  coi^'zal  symptoms  always  occur  in  the  day,  the 
L.nncea  at  ni-ht.    When  troubled  with  asthma,  the  dyspnoea  is  considerably  aggra- 
vlted  by  food,  Vich,  however,  at  any  other  time  does  not  produce  any  tightness  of 

^Steong  black  coffee,  even  the  smell  of  it,  immediately  relieves  the  dyspncea,  but  is 
"T\TfumTs\lfH^^^^^^^^ 

All  inhalations  with  the  foregoing  exception  "tighten  him  up  everywhere  even  in  his 
nose  and  throat. " 

In  some  cases  sneezing,  with  its  complications,  appears  to  be  limited 
to  the  nasal  part  of  the  fifth  nerve,  or  even  to  a  very  limited  portion  of 
t     In  other  cases,  after  continuing  in  this  form  for  some  time,  the 
hroat  branches  of  the  fifth  may  become  involved,  and  Bub^-l^^^^^y 

^r-n;W7>ersd  beginning  at  the  vagus,  it  may  involve  the  fifth, 
IS  ei  irc  ^tie  dLase  may  quit  the  nerve  originally  affected,  an 
i^^ld^^™^^^  the  attac.  first  affects  ^^^'^^ 
^PPrl  in  mv  exnerience,  this  is  not  an  unusual  way  for  asthma  to  oegin 
fn  chUdren  •  a^^^^^  as  they  grow  up  the  coryzd  symptoms  cease,  and 
ordinary  bronchitic  asthma  alone  remains. 

On  the  other  hand,  these  cases  of  paroxysmal  coryza  aie  ^^1^^^^^^^^ 
hay-asthma,  which,  indeed,  appears  to  be  the  same  disease,  but,  o.mg 
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to  the  patient's  idiosyncrasy,  the  attack  is  induced  only  by  the  pollen  of 
plants  j  the  similarity  between  these  affections  being  sho-wnti  by  the  fact, 
that  in  each  the  mischief  may  be  limited  to  the  nose,  frontal  sinuses, 
and  eyes,  or  extending  further,  may  involve  the  lungs. 

Mr.  Blackley,  in  an  admirable  paper,  shows,  that  in  his  own  case, 
and  in  some  other  instances,  hay-asthma  is  solely  due  to  the  irritant 
effects  of  the  pollen  of  plants.    He  conducted  an  extensive  series  of 
experiments  with  the  pollen  of  many  grasses,  cereals,  &c.,  and  found 
that  all  are  capable  of  exciting  an  attack,  although  some  kinds  of  pollen 
are  more  active  than  others.    The  pollen  of  poisonous  plants  is  not 
more  virulent  than  that  of  harmless  plants  ;  indeed,  he  finds  that  pollen 
of  solanaceous  plants  will  excite  a  slight  fit,  while  the  pollen  of  wheat 
excites  a  very  severe  attack.    In  his  own  person,  and  some  other  cases 
he  clearly  shows  that  all  the  agents  hitherto  supposed  to  be  severally 
productive  of  asthma,  as  ozone,  heat,  strong  sunlight,  the  volatile  prin- 
ciple on  which  the  odour  of  plants  depends,  oleo-resins,  dust,  unless  it 
contains  pollen,  are  powerless  to  produce  a  paroxysm.    In  other  cases 
it  appears  that  one  or  more  kinds  of  pollen  only  will  produce  the 
attack.^  Thus,  rose-pollen  excites  the  attack  only  in  some  patients ; 
and  it  is  said  that  in  America,  Roman  wormwood  is  a  frequent  cause! 
Hay-asthma  and  the  diseases  just  described   are  indeed  identical,' 
but  owing  to  individual  idiosyncrasy,  the  attack  is  induced  in  one 
person  by  one  irritant  and  in  another  by  a  diff-erent  irritant.     In  some 
cases  the  attack,  as  we  have  seen,  is  induced  by  pollen,  in  other  cases 
by  ipecacuanha  or  by  animal  emanations,  as  from  rabbits,  cats,  horses 
the  smell  of  mustard,  feathers,  or  a  privet  hedge,  &c.    Dr  W  Smith' 
of  Preston,  narrates  a  case  in  which  a  linseed  poultice  provoked  the 
symptoms  of  hay-asthma.    Simple  dust  mil  occasionally  excite  these 
symptoms,  and  sometimes  one  kind  of  dust  only.    Thus  a  middle-aged 
man,  an  ironmonger,  had  suff-ered  from  paroxysmal  coryza  and  asthma 
for  .two  years,  the  attacks  being  brought  on  only  by  the  dust  of  his 
shop ;  whilst  other  kinds  of  dust,  as  that  of  a  road,  failed  to  affect 
him  nor  did  flowers,  grasses,  &c.,  nor  sunlight.    This  case  was  singular 
m  this  respect,  that  whilst  only  the  dust  of  his  shop  excited  coryza  and 
asthma,  yet  m  certain  localities  he  suffered  at  night  from  simple  asthma 
without  coryza.     Notwithstanding  Mr.  Blackley's  careful  and  elaborate 
expenments,  I  cannot  help  believing  that  sun-light  and  great  heat  will  i„ 
some  persons  bring  on  an  attack  without  the  intervention  of  pollen  It 
IS  well  known,  of  course,  that  strong  sunlight  and  great  heat  will  much 
aggravate  the  attack  induced  by  pollen. 

The  itching  and  tingling  which  generally  accompany  paroxysmal 
sneezing,  no  matter  what  their  exciting  cause,  may  affect  the  whole 
any  part  of  the  nose.    Sometimes  the  tingling  and  itching  are  fe  t  ne 
the  orifice,  or  mside  under  the  bridge,  and  mty  extend  to  cheek 
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to  the  eyes,  now  and  then  only  to  the  inner  canthus,  and  may  be  Umited 
to  this  part,  or  they  may  affect  also  the  palate  or  throat.  I  remember 
the  coryza  in  one  case  Avas  accompanied  and  probably  excited  by  itch- 
ing of  the  nose  and  soft  palate,  and  that  iodine  inhalations  at  ^  once 
removed  the  coryza  and  nasal  itching,  but  left  unaffected  the  itching  of 
the  palate,  which  ceased  at  once  on  the  application  of  a  little  nitrate  of 
silver. 

It  is  interesting  to  observe  the  very  different  degrees  of  development 
of  the  disease.    In  certain  cases  the  attack  in  some  seasons  appears  to 
be  limited  to  paroxysmal  severe  itching  of  the  inner  canthus.    In  other 
cases  even  of  true  "hay  fever,"  the  irritant  excites  only  this  itchmg  of 
the  inner  canthus;  though  at  other  times  it  also  excites  paroxysmal 
sneezing  •  or  the  attack  may  at  first  be  Umited  to  the  itching,  but,  as  it 
coes  on,'sneezing  and  profuse  watery  discharge  are  superadded.  In 
other  instances,  besides  the  itching  and  sneezing,  the  patient  suffers  from 
bronchitis  and  dyspnoea.    In  another  group  of  cases  the  irritant  only 
eSes  bronchitis  and  dyspnea.     In  yet  another  set  of  cases  a  patient 
has  violent  attacks  of  sneezing,  generally  occurring  m  the  mormng  with- 
Z  Inv  itching  •  and  in  one  instance  a  lady  had  each  mornmg  profuse 
:l7d^Sharg;  literally  running  from  her  nose,  lasting  half  an  hour 
vSt  itching  or  sneezing,  this  discharge  always  ceasing  immediately 
hfbowels  wefe  relieved.    This  itching  generally  yields  to  lodme  mha- 
lation  even  when  it  fails  to  arrest  the  paroxysmal  sneezmg. 

TWs  affection  may  be  likened  to  neuralgia  of  the  branches  of  the  fifth 
supi^^ng  the  inside  of  the  nose,  but  instead  of  pam,  there  is  inteiise 
3w  ?r  itching,  which  induces  violent  sneezing  and  profuse  discharge. 
Tst  tie  case  of ;  neuralgia,  we  can  imagine  the  affection  m  question 

reaching  the  excitable  ^^i^,  u,„ent  tingling  induces 

treating  on  counter-irntation),  and    e  resul-^^^^  g 

sneezing,  and  tl-  Septra  foJ  sneezing,  this  being 

that  in  certam  cases  the  fault  lies     ^  ^  1  branches 

in  an  excitable  state,  ^^V^n:^"^^^^  difficult  to  decide 
of  the  fifth  mduces  violent  sneezing.  J. 

,vh«e  *e  faulUies,  ^^^^.l':  is  provo.ed 

its  nucleus,  or  in  the  centre  for  sneezing  ^  ^.^^^^^^ 

by  pollen  dus,  X  -  oT^disease.  bu.  so,.e- 

case  illustrates  : — 
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Mrs.  M.,  ret.  32,  has  suffered  from  attacks  of  sneezing  for  three  years.  These 
attacks  occur  at  intervals   all  the  year  round,  but  are  worse  in  winter,  and  are 
brought  on  chiefly  by  cold  air  or  draught.    Directly  she  gets  out  of  bed,  whether  in 
the  middle  of  the  night  or  in  the  morning,  then  on  comes  the  attack  and  lasts  two  or 
three  hours.    The  least  draught  will  bring  it  on  at  any  lime  of  the  day.    Dust  or 
smoke  induces  an  attack,  and  the  dust  on  sweeping  her  room  brings  on  a  violent  fit. 
Strong  sunlight,  or  certain  flowers,  as  lilies  induce  a  milder  attack,  very  slight  com- 
pared to  one  caused  by  dust.    Excitement,  fatigue  or  wony  bring  on  an  attack.  The 
sneezing  is  very  violent  and  almost  incessant ;  the  discharge  from  the  nose  chiefly 
from  the  right  nostril,  is  profuse,  and  her  eyes  run  copiously.    The  attack  is  always 
accompanied  by  intense  "tickling"  of  the  whole  inside  of  her  nose,  much  more 
severe  m  the  right  nostril,  and  always  commences  on  that  side.    The  itching  extends 
to  the  >nner  part  of  her  eyes,  but  is  not  felt  in  the  eyelids.    She  has  the  same  tickling 
but  slighter  on  the  right  side  of  the  fauces  and  extending  to  the  right  ear  with  a 
sensation  of  cold  water  in  the  ear.    During  an  attack  she  has  a  sensation  of  constric- 
tion, but  only  on  the  right  side  of  the  chest.    Brushing  or  combing,  or  pulling  out  a 
hair  just  above  the  right  frontal  eminence,  or  especially  picking  a  pimple  on  the 
portion  of  the  forehead  just  below  this,  brings  on  "  a  dreadful  pricking  sensation," 
extending  over  an  area  about  two  inches  in  diameter,  involving  the  right  side  of  the 
forehead  and  the  adjacent  scalp,  on  which  the  hair  is  getting  grey.    This  pricking 
over  the  area  always  brings  on  a  severe  attack  of  sneezing,  with  all  the  concomitant 
symptoms.    On  the  other  hand,  attacks  induced  by  smoke  or  dust,  also  produce  this 
pricking  sensatK^n  in  the  forehead,  but  to  a  less  degree.    Sight,  hearing  and  taste  are 

will  b.  1  H        ?  '-if T'  P?''°^^'"'y  "I'^^ss.  th"s  for  two  or  three  weeks  she 

wil  be  better,  and  will  then  relapse.  There  is  no  hereditary  tendency  to  any  neurosis 
and  no  instance  of  asthma  in  her  family.  y  neurosis, 

A  strong  mental  impression  will  arrest  the  attack,  as  a  fright  about  her  children 
The  paroxysn^s  are  not  worse  during  the  menstrual  period.    During  pregnan  y 

T    ''P'"'"^         "i'^^^'^'-'^-S,  when  she  gi-ows  much  stronger  bi  after 

subtTtotrlftt:       ^  T''.'        ^^'^^  ^"''-'>'f-  ^"-1-.  though 

came  home         '  "  °^  ^""^  ''^tui-ned  immediately  she 

eye,  and  during  the  attacks  of  severe  sneezi;,^lT:ni:i^r:^.;tt:\l^  ^ 


snee/injr  Hs  in-  .pvi.n  ,  '  Pi"°duced  a  violent  attack  of 

with  the  nerves  sunnlvinrr  til      ^  ''''^^^"^  connection 

gives  :^z^j;:^^^s^  °'  ™- 
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accompaniment-discharge  of  tears  and  mucus  froni  the  nose ;  fur- 
ther this  molecular  change  extends  to  the  pneumogastnc  nucleus  of  the 
right  side,  and  hence  excites  some  difficulty  of  breathing,  and  wheezmg 
on  the  right  side  of  the  chest. 

Aeain  in  those  curious  cases  where  the  itchmg  and  sneezmg  are 
caused  or  increased  by  food,  we  must  admit  that  the  affection  is 
central     In  such  cases  we  must  assume  that  an  impression  conveyed 
from  the  stomach  through  the  vagus,  and  reaching  its  centre,  will, 
through  diminished  resistance  in  this  part  of  the  central  nervous  sys 
tem  spread  from  thence  to  that  part  of  the  fifth  nucleus  m  connection 
vTh  the  nerves  proceeding  from  the  mucous  membrane  of  the  nose, 
nLing  in  this  part  of  the  nervous  centre  these  _  molecular  changes 
wlSfnpress  on  the  sensorium  the  sensation  of  tmglmg  or  pricking, 
Inl^^sZmon  of  the  nervous  centre  of  the  fifth  excites  physiologi- 

^l^ith™- I  have  said,  the  fault  is  probably  due  to  an  ex- 

accompanies  tnis  ungiuig.    *vc  offorVc;  of  bronchial 

cases  of  severe  morning  sneezmg,  ^'-^'^'S"?  fX^;;  ease, 
.s.hm.,  but  without  any  rtchmg,  f 'f^/^„  '5„g '°l„  Lh  a 

disorder  is  in  part  s.ua.d  rn  de'pendent  on  an 

case,  one  would  think  the  astnma  centre  in  connection  with 

.able  conairion  o^^^^^^^^  ^r'Sn^r^e  nervous  discharge 

I  think,  untenable  in  those  cases  -Ij™  ^^^f 'f*Xn  the  nervous 
not  occur  during  the  paroxysm  of  asthma  that  rs,  w 
discltarge  is  greatest  in  the  pneumogastnc  centre,  but 

cold  . -hen  she  suffers  f.om  .  v.ol.n.  a«.  k  ^  ^  «  , 

r«':r.^=Kn.  L  e.„,.i.  w««  .ff..„. 

S.OWS  the  close  reU.ionshi,.  b.lwaen  i.o.1.  br.nc„l».  ».  P.I*c  .stta,., 
and  these  attacks  of  sneezing.  .      ,  . 

Again,  in  some  cases,  the  affection  -'^^ZZ'l^^^onl< 

part^f  the  central  ^'^  inS^^e  ^^l^^l^a  a^^^^^^^ 
mucus  in  the  nose,  as  ni  the  "fjnce  ot  ,  ^^^^  ^ 

„ho  every  morning  so  suffered  for  about  hall 
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fuse  watery  discharge  from  the  nostrils,  without  any  nasal  itching  or 
sneezing. 

The  case  I  am  about  to  narrate  shows  the  connection  between  in- 
termittent sneezing  and  asthma.  This  patient  for  some  years  suffered 
from  severe  intermittent  sneezing,  which  then  became  complicated 
Avith  asthma,  the  asthma  meanwhile  increasing,  whilst  the  sneezing  grew 
less  and  less,  till  it  almost  ceased.  The  asthma  was  peptic  in  kind, 
and  unassociated  with  bronchitis.  Bed-dust  would  always  induce 
severe  attacks  of  sneezing,  and  subsequently  of  asthma.  Now  as  bed- 
dust  is  quite  insoluble,  it  would  appear  that  the  part  affected  was 
either  the  mucous  membrane,  or  the  terminations  of  the  nerves,  first  of 
the  mucous  membrane  of  the  nose,  next  of  the  lungs,  whilst  the  change 
of  the  disease,  from  intermittent  sneezing  to  well-marked  peptic 
asthma,  favours  the  idea  that  the  affection  was  situated  in  the  nervous 
centres ;  possibly  both  the  nerve  terminations  and  the  nerve  centres 
were  affected. 


Mr.  B.,  about  35  years  old,  chemist,  has  been  ill  twelve  years. 

At  first  he  suffered  from  attacks  of  sneezing,  with  profuse  wateiy  discharge  from 
the  nose  accompanied  by  very  distressing  and  intense  itching  over  a  small  spot  on 
the  inner  surface  of  each  ala  of  the  nose  near  its  orifice.  There  was  no  itching  ot 
the  nose  beyond  the  spots  indicated,  nor  of  the  eyes,  nor  fauces,  but  the  soft 
palate  felt  "rough."  The  attacks  always  occurred  in  the  morning,  not  on  first 
nsmg,  but  about  nine,  and  lasted  till  eleven.  He  usually  attributed  their  onset  to 
exposure  to  cold.  He  sometimes  soaked  four,  usually  three  pocket-handkerchiefs 
with  the  watery  nasal  discharge.  His  eyes  during  the  attacks  were  much  bloodshot' 
They  occurred  at  any  time  of  the  year,  though  more  frequently  during  spring  and 
autumn.  orb 

Bed-dust  always  brought  on  a  very  severe  attack.  Dust  of  shop  also  excited  a 
paroxysm,  but  not  other  kinds  of  dust,  as  road  dust.  Smoke  did  not  affect  him,  nor 
hay  fields,  for  he  has  often  passed  them  while  the  grass  was  flowering  without  incur- 
rmg  an  attack,  so  with  other  flowers.  Neither  strong  sunlight  nor  strong  heat  induced 
an  attack,  nor  ipecacuanha,  nor  animal  emanations,  nor  linseed  poultices  The 
attacks  were  not  excited  through  the  stomach,  for  he  might  eat  what  he  liked  "at  any 
time  without  bringing  on  sneezing,  though  before  this  illness,  he  noticed  that  a  few 
nuts  or  a  glass  of  sherry  would  cause  a  peculiar  indescribable  sensation  of  the  chest 
leading  him  to  take  deep  breaths.  The  attacks  of  sneezing  were  so  violent,  that  he 
feared  he  should  burst  some  internal  vessel, "  and  they  left  him  exhausted.  During 
the  attacks  he  had  no  dyspnoea.  August  last,  whilst  mixing  chalk,  orris  root  and 
myrrh,  the  powder  brought  on  a  severe  attack. 

About  five  years  ago  a  singular  change  came  over  his  illness.    He  became  rather 
asthmatical,  and  as  the  asthma  became  more  pronounced,  the  sneezing  attacks  grew 
ess  till  they  have  all  but  le  t  him     There  was  a  period  when  he  wasfroublec  S 
with  asthma  and  sneezing,  but  they  did  not  occur  simultaneously;  indeed,  without 
any  question,  he  said  the  one  took  the  place  of  the  other,  for  if  he  had  an  attac  of 
asthrna,  he  knew  he  should  not  have  the  sneezing,  or  if  he  had  an  attack  of  ^ezLg 
he  felt  insured  against  asthma.    The  asthmatic  attack  begins  it  a  .  J  ^"^f^^^S' 
two  hours,  sometimes  ending  with  a  few  outbursts  of  neez  ng  bu   It    '  ' 
compared  to  his  earlier  attacks,  or  those  alte^ating  S  tSl^f  l^i: 
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mainly  of  the  peptic  character,  and  is  inevitably  brought  on  by  a  late  and  especially 
by  an  indigestible  meal. 

Bed-dust  formerly  excited  the  asthmatic  paroxysm  immediately.    Cold  weather 
does  not  cause  the  asthma,  nor  fog,  nor  even  when  he  gets  a  severe  catarrh.  Only 
late  meals  excite  the  attack.    A  dose  of  colchicum  always  causes  an  attack  but  not 
till  the  third  nightly  dose,  occurring  "on  getting  into  bed,  and  for  an  hour  just  before 
rising,"  so  long  as  the  colchicum  is  continued.    This  effect  of  colchicum  he  has 
noticed  on  three  separate  occasions,  as  he  never  had  occasion  to  take  colchicum 
during  the  sneezing  period,  it  is  impossible  to  say  whether  it  would  have  produced  a 
paroxysm.    Ipecacuanha  brings  on  a  very  slight  spasmodic  sensation  in  the  throat. 
Spreading  a  pitch  plaster  will  always  bring  on  an  attack,  but  never  mduces  an  attack 
of  sneezing.    The  asthmatic  paroxysm  ends  in  profuse  expectoration  with  a  violent 
cough,  and  profuse  perspiration  possibly  due  to  the  cough.    During  an  asthmatic 
attack  he  experiences  no  itching  under  the  chin,  nor  over  the  chest  nor  between  the 
shoulders.    His  grandfather  had  asthma,  but  there  is  no  history  of  hay  fever  m  his 
family,  and  his  children  are  free  from  both  complaints.    Arsemc  does  him  good. 
Strong  coffee  relieves  his  attacks  ;  so  does  nitre  paper  for  a  tune. 

Arsenic  in  many  of  these  cases  is  most  efficacious,  quickly  affording 
relief  in  some,  but  in  others  requiring  ten  days  or  a  fortnight  to  mani- 
fest its  remedial  effect,  while  in  yet  other  cases  it  altogether  fails.  I 
find  it  of  little  or  no  value  in  true  hay  fever,  that  is,  where  the 
paroxysmal  sneezing  is  excited  by  pollen.    Where  there  is  fever^ 
aconite  (see  Aconite),  if  given  early,  curtails  the  course  of  the  attack 
considerably.    Cases  unyielding  to  arsenic  are  sometimes  benefited  by 
iodine  inhalation,  by  the  administration  of  iodide  of  potassmm,  or  by 
veratrum  viride.    The  case  of  a  young  woman,  twenty-two  years  of 
age  who  for  several  years  had  suffered  with  attacks  of  sneezing  like 
tLe  described,  well  illustrates  the  value  of  local  applications.  The 
fits  occurred  in  the  morning,  lasted  several  hours,  were  accompanied 
by  cons  derable  pain  over  the  forehead,  and  the   sneezing  was  so 
violeTthat  she  became  quite  exhausted,  and  so  remamed  tlie  grea.^ 
Trt  o  the  day.    She  complained  also  of  great  itching  over  the  whole 
S  he  inside  and  outside  of  the  nose  and  part  of  the  face,  which 
of  the  insiae  a  ^^eezing.    Her  health  was  failmg  her,  and 

continued  as  long  as  *e  sneezu  ^^^^  ^^.^^^^^^^ 

her  hair  was  S-^^^  Ae  Ir^  of  veratrum  viride, 

.vhile  iodine  ^^^^  of  potassium,  and  cod-liver 

Lilsatilla,  iodide  of  potassium,  oro  1  . 


'T'^^MsT^^^^^^^  liniment  to  the  outside  of  the 
oil  were  found  useless     i  ii^^^ediately  subdued  the  attack, 

,ose  and  jrsnLzing.    The  attacks  of  sneezing 

"dC  sSl^u"^^^^^  P-^^^^^^^^  with  the  treatment 

cured  them.  ,,,p„ical  compounds  undergo  in  the  stomach 

The  changes  which  Arsenica   coi^^p  ^^^^^^        ^^^^^^  ^^^^^^ 

are  at  present  ..^\Yb',,,,en  to  form  an  albuminate.  The 

-nical  compounds  renders  it 
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probable  that  either  in  the  stomach  or  the  blood,  they  ultimately  be- 
come identical  in  composition. 

MetaUic  arsenic,  like  the  oxide,  is  poisonous ;  it  is  probably  first 
oxidized  before  it  becomes  active.  Pure  sulphide  of  the  metal  is  inert, 
but,  as  it  generally  contains  a  not  inconsiderable  quantity  of  the  oxide, 
this  admixture  renders  it  poisonous. 

The  condition  of  the  stomach  is  said  to  control  the  action  of 
arsenic;  for  example,  when  food  is  present,  the  medicine  becomes 
absorbed  by  the  lacteals,  and  through  them  mixed  with  the  blood, 
while,  if  the  stomach  is  empty,  the  arsenic  is  absorbed  by  the  veins, 
and,  passing  into  the  liver,  is  separated  with  the  bile. 

In  small  medicinal  doses  arsenic  excites  a  sensation  of  warmth  at 
the  epigastrium,  and  gives  rise  to  a  sensation  of  hunger;  indeed,  many 
mamtam  that  arsenic,  while  increasing  appetite,  promotes  digestion, 
which  others  as  strenuously  deny.  Arsenic,  as  we  shall  see  hereafter, 
by  removing  or  lessening  a  morbid  condition  of  the  stomach,  promotes 
digestion  and  appetite. 

In  certain  diseases  of  the  stomach  few  remedies  are  more  useful 
than  arsenic.  In  the  so-called  irritative  dyspepsia,  where  the  tongue  is 
furred,  and  its  papillae  red  and  prominent,  a  drop  of  the  solution  of 
arsenic,  taken  shortly  before  food,  will  be  found  of  great  benefit.  Admin- 
istered in  the  same  manner,  it  will  arrest  the  distressing  vomiting  of 
drunkards  with  almost  unfailing  certainty,  and  simultaneously  improve 
the  state  of  the  stomach  and  restore  both  appetite  and  digestion.  This 
vomiting,  accompanied  by  great  straining  and  distress,  usually  occurs 
m  the  morning  before  breakfast,  and  mostly  very  little,  and  sometimes 
nothing,  IS  ejected,  and  then  it  is  called  dry  vomiting.  The  vomit 
IS  generally  intensely  bitter,  sour,  and  of  a  green  colour 

Arsenic  IS  valuable  in  chronic  ulcer  and  cancer  of  the  stomach 
allaying  the  pain  and  checking  the  vomiting ;  and  I  have  seen  this 
^^medi^r  '  °^  '^'^  commonly  used 

Arsenic  sometimes  removes  heartburn  and  other  distressing  sensa- 
tions of  the  stomach,  and  is  very  useful  in  gastralgia.  ^ 

Small  doses  of  arsenic  are  serviceable  in  that  form  of  chronic  vomit- 
ing when  after  eating  the  patient  mostly  rejects  his  meal  without  pa 
and  with  scarcely  any  nausea,  the  food  simply  regurgitating  il  the 

It  has  been  recommended  in  the  vomiting  of  cholera 
Ihe  solution  of  arsenic  is  always  of  service  in  that  form  of  rhrnnJ. 
dyspepsia  and  diarrhea  characterized  by  the  followi„  ots^^^^'^ 
Asmking  at  the  pit  of  the  stomach,  m«  is  relieved  hv  f  T 
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quit  the  table.  The  motions  are  soUd,  or  semi-soUd,  usually  con- 
taining lumps  of  half-digested  food.  The  disease  appears  to  depend 
on  excessive  peristaltic  action  of  the  stomach  and  intestines,  whereby 
the  food,  before  it  is  digested,  is  driven  from  the  stomach  to  the  intes- 
tmes,  and  thence  expelled.  This  form  of  diarrhoea  is  common  with 
children,  eight  to  twelve  years  of  age,  and  may  last  many  months. 
Arsenic  in  a  few  days  will  prolong  the  interval  between  the  meal  and 
the  evacuation,  and  in  a  week  or  ten  days  the  disease  will  give  way.  I 
always  give  one  or  two  drops  shortly  before  each  meal.  (See  Opium.) 
Arsenic  often  proves  useful  in  other  chronic  forms  of  diarrhoea, 
even  when  due  to  serious  organic  disease,  as  the  bowel  ulceration 

of  phthisis,  &c.  .  . 

Arsenic  has  been  strongly  recommended  in  cholera;  especially  ui 
the  later  stages,  when  there  is  much  collapse. 

Arsenic  enters  the  blood  freely,  but  the  effects  of  this  metal  on  it 
are  unknown.    It  has  been  detected  not  only  in  this  fluid,  but  m  most 

of  the  organs  of  the  body. 

In  frogs,  according  to  Sklarek,  in  about  five  minutes  after  poisoning 
by  arsei^ous  acid,  the  animal  hes  flat,  with  extended  extrennties,  and 
without  breathing.    Pinching,  or  other  irritation,  excites  -either  le^^^^^ 
action  nor  voluntary  motion,  though  much  voluntary  powe  remains 
See,  on  lifting  thermal,  or  withdrawing  a  leg,  ^^^^^ 
its  back,  it  displays  active  voluntary  movements.    In  a  short  t  me  1^^^^ 
ever  the  animal  becomes  completely  paralyzed.    Arsenic,  tfieretoie 
pa  aly  es  first  sensation  and  reflex  action,  and  sometime  afterwards 
vo  untary  power.   This  account  of  Sklarek's  corresponds  with  my  obser- 
^a  bn  of  the  order  in  which  the  symptoms  occur  after  death,  by  potash 
rmechmical  arrest  of  the  circulation  during  the  summer  month  .  My 

arsenious  acid,  dissolved  witl-he  ^^^^^^^^^^ 
tity  of  soda,  made  in  October,  do  not  agree  with  Sklarek  s  account ,  o 

probably  being  nv>de  in  the  summer  ™°"*s  „f  ^^enious  acid 

Sklarek  attributes  the  general  paralysis  t°  °  ^„„fi„, 

on  the  cord.  My  o»-n  experiments,  conducted  ».th  M'^' ..^ 
Jhisttement.  L  they  show  also  ^^f—^^^  ^n'^fZ 
of  the  motor  and  sensory  nerves  and  °f '  ''™'™!^,„„,  de  troy- 
potash,  tartar-emetic,  and  acomtra  ^  '"Sem,  next  of 
ing  the  functional  activity,  first  of  the  central 
the  nerves,  and  last  of  the  muscles. 

Arsenious  acid  quickly  arrests  the  heart  «   cat^^^d  l   .  ^^i^^ 
ably  of  other  animals  when  administered  ^^^  '^  .crests  the 
due  to  the  direct  action  on  the  heait,  tor  arsemu 
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frog's  heart  when  removed  from  the  body.  As  arsenious  acid  is  a  pro- 
toplasmic poison,  I  suggest  that  it  stops  the  heart  by  affecting  all  its 
structures,  its  ganglia,  its  nerves,  and  its  muscle. 

Arsenious  acid  lowers  arterial  tension  ;  partly,  it  is  thought,  by  its 
influence  on  the  vaso-motor  nerves,  but  also  owing  to  its  action  on  the 
heart.  Mr.  Murrell  and  I  noticed  that  in  ten  to  twenty  minutes  after 
injecting  a  small  quantity  of  arsenic  under  the  skin  of  a  frog  the  animal 
gapes,  keeps  its  mouth  open,  and  sometimes  puts  its  paws  into  its 
mouth ;  it  looks  as  if  sick,  and  some  frogs  actually  vomited.  Arsenic, 
therefore,  acts  as  an  emetic  to  frogs. 

Mr.  Murrell  and  I  were  astonished  to  find  how  very  fatal  arsenious  acid 
is  to  frogs,  for  -g-oioo-  of  the  weight  of  the  animal,  produced  complete 
paralysis  in  108  minutes,  and -gfj  -ig-Q  killed  the  frog  on  the  third  da}'.  We 
found  that  frogs  are  much  more  influenced  by  arsenious  acid  dissolved 
in  a  small  quantity  of  soda  than  by  arseniate  of  soda ;  one-fifth  of  a  grain 
of  arseniate  of  soda  requires  eleven  hours  to  produce  complete  paralysis. 

The  statements  as  to  the  eff"ects  of  arsenic  when  taken  for  a  prolonged 
period  are  strangely  conflicting  ;  yet  probably  all  are  true,  though  at 
present  it  is  impossible  to  reconcile  the  opposing  statements. 

Some  animals,  as  the  horse  and  sheep,  can  take  considerable  quan- 
tities of  arsenic,  not  only  without  harm,  but  with  apparent  benefit. 

It  is  now  established  beyond  reasonable  doubt,  that  in  some  parts  of 
Lower  Austria,  as  Styria,  many  of  the  inhabitants  are  accustomed  to 
take  considerable  quantities  of  arsenic,  sometimes  as  a  condiment  with 
food.  It  is  said  they  often  eat  it  with  cheese.  They  usually  begin 
with  a  small  dose,  once  or  twice  a  week,  the  quantity  being  gradually 
increased,  until  half  a  grain,  or  a  grain,  or  even  more,  is  taken  at  one 
time.  This  habit  seems  to  induce  no  untoAvard  symptoms.  x'Vrsenic  is 
eaten  for  a  twofold  purpose.  The  women,  and  even  the  men,  take  it 
to  clear  the  complexion,  and  to  improve  the  personal  appearance  3  and 
it  is  said  to  effect  these  objects.  The  men  more  frequently  use  it  to 
enable  them  to  undergo  great  exertion  without  fatigue,  and  they  main- 
tain that  it  enables  them  to  climb  mountains  and  accomplish  fatiguing 
tasks,  impossible  to  accomplish  without  it.  The  experience  of  most 
countries  is  opposed  to  the  Styrian  practice ;  for  it  is  generally  found 
that  the  long-sustained  administration  of  arsenic  fails  to  induce  tolerance 
of  the  drug,  but,  on  the  contrary,  entails  serious  consequences.  Even 
in  the  arsenic-eating  countries,  the  habit  is  not  without  risk ;  for  there 
it  is  a  general  opinion  that  many  fall  victims  to  the  drug.  It  has  been 
supposed  that,  taken  in  an  insoluble  form,  the  arsenic  is  not  absorbed  at 
all,  but  passes  out  with  the  motions,  leaving  the  system  unaffected  by 
It ;  but  Dr.  Maclagan's  investigations  effectually  dispose  of  this  suppo- 
sition, for,  after  witnessing  a  well-known  arsenic-eater  eat  arsenic  and 
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afterwards  collecting  his  urine,  a  considerable  quantity  of  the  poison 
was  obtained  from  it. 

Ordinary  experience,  however,  shows  that  the  long-continued  use  of 
arsenic  produces  serious  symptoms,  evidenced  first  in  the  eyes  and 
stomach.   The  eyelids  become  slightly  cedematous,  the  lower  before  the 
upper ;  while  usually  at  the  same  time,  or  soon  after,  slight  conjunctivitis 
occurs  with  suffusion  and  smarting  of  the  eyes,  and  sometimes  dimness 
of  sight.    The  mucous  membrane  of  the  nose,  mouth,  and  throat  may 
be  reddened  and  inflamed,  giving  rise  to  thirst  and  dryness  of  the  mouth 
and  throat.    In  some,  the  digestion  becomes  deranged  much  sooner 
than  in  others.    The  appetite  fails,  and  at  the  pit  of  the  stomach  a  sen- 
sation of  weight  or  soreness  is  felt,  aggravated  each  time  on  taking  food 
or  the  arsenic.  Sometimes  the  stomach  is  affected  before  the  eyes.  On 
the  appearance  of  any  of  these  symptoms  the  drug  must  be  given  m 
smaller  quantities,  or  be  discontinued.    The  skin  becomes  dry  and 
dirty-looking,  and  a  slight  "  branniness  "  may  be  noticed,  most  marked 
where  the  skin  is  covered  with  clothes.    Eczema  or  urticaria  may  arise, 
or  perhaps  vesication  or  mere  desquamation  with  tenderness  of  the 
palms  of  the  hands  or  the  soles  of  the  feet.  Arsenic  is  said  to  have  pro- 
duced pityriasis  and  lichen  and  aching  pains  in  the  head,  and  swelling 
and  inflammation  of  the  joints.    Sleep  may  be  much  broken  or  dis- 
turbed by  dreams.    Still  more  serious  symptoms  set  in.    The  voice 
becomes  rough,  and  in  some  cases  salivation  takes  place.    Ulcers  may 
form  in  the  mouth.    Nausea,  vomiting,  and  diarrhcEa  set  in,  ^^ltl^  shmy 
and  bloody  motions,  voided  with  much  straining  and  pain.    The  hair, 
and  even  the  nails,  sometimes  fall  off.    Cough,  with  bloody  expectora- 
tion, may  occur.  With  these  serious  symptoms  the  patient  wastes  away, 
the  skin  becomes  dry  and  hot,  the  pulse  frequent,  especially  at  night. 
Pains  in  the  hmbs,  neuralgic  pains,  anesthesia,  trembhngs,  and  even 
paralysis,  come  on;  till  at  last  the  memory  fads,  sensation  is  lost  and 
death  so;n  follows.'   The  susceptibihty  to  arsemc  varies ;  some  being 
speedily  affected  by  two-drop  doses  of  the  --^^ 
others  can  take  ten  to  twenty  drops  without  injury  for  ^^^^J^-^  '^^  ^ 
time     Dr.  McCall  Anderson  states  that  patients  while  taking  arsenic 
Ire  liable  to  bronchitis,  and  should  therefore  be  cautioned  agamst 

'^'f!:^  the  prolonged  use  of  arsenic  in  increasing  do.s, 
continued  for  months,  has  the  same  effect  on  tl-  boi.es  of  b^^^^^^ 

pigs,  and  fowls  as  P^osphoru.^^  ^j;- 

these  changes  beginning  in  about  three  wecivs.  i 

heavier  and  fatter,  and  there  occurred  fatty  degeneration  of  the  heart, 

liver,  kidneys,  and  spleen.  r         noisoning.    The  arsenic 

A  large  dose  induces  the  symptoms  of  acute  poisoning. 
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acts  as  an  irritant  to  the  whole  digestive  canal,  exciting  very  active 
inflammation  in  its  delicate  mucous  membrane;  accordingly  the 
symptoms  to  be  expected  from  severe  inflammation  of  this  tract  set  in. 
But,  strange  to  say,  the  symptoms  following  a  large  poisonous  dose  are 
not  invariable ;  the  symptoms  arising  from  acute  inflammation  of  the 
digestive  canal  are  most  common,  and  prove  fatal  in  four  or  five  days  ; 
but  sometimes  these  symptoms  are  almost  or  entirely  absent,  and  instead 
of  the  patient  running  the  usual  course  of  arsenical  poisoning,  profound 
coma  sets  in,  from  which  he  never  wakes,  but  dies  in  a  few  hours,  the 
mucous  membrane  of  the  stomach  and  intestines  being  free  from  all 
mflammation.  Sometimes  the  symptoms  are  very  like  those  of  English 
cholera.  (Virchow.) 

Dr.  Blachez  describes  another  form  of  arsenical  poisoning  character- 
ized by  choleraic  symptoms  of  the  intestinal  canal,  with  suppression  of 
urme,  cramps,  and  progressive  coldness  of  the  body,  convulsions,  and 
locahzed  paralysis  especially  attacking  the  extensors.  If  the  patient 
survives  long  enough,  a  petechial  papular  vesicular  and  wheal-like  rash 
often  appears  from  the  second  to  the  fifth  day 

Even  when  injected  into  the  blood,  or  appHed  to  a  wound,  arsenic 
produces  its  local  effects  on  the  digestive  canal,  being  found  in  the 
mtestines  showing  that  this  is  one  outlet  by  which  the  poison  is  elim- 
inated. When  the  metal  is  injected  into  the  blood,  or  absorbed  by  a 
wound,  the  effects  on  the  stomach  and  intestines  are  said  to  be  as  severe 
as  when  it  is  swallowed.  This  is  perhaps  hardly  true.  It  is  evident 
rom  the  foregoing  facts  that  arsenic  manifests  an  especial  afliiJty  fo 
the  mucous  membrane  of  the  intestinal  canal  ^ 

post-mortem  examination  in  acute  arsenical  poisoning  shows  much 
mflammation  of  the  stomach,  often  in  patches,  in  'which  aiLnic  powde 

LZ  Ve      ''^'r  'K"^""^  ^'^^'^  — '  accor^g  to 

Harley  the  arsemcal  mischief  is  most  marked  at  the  cardiac  fnd 

ZnZT     V  oesophagus  and  intestines  may  undergo  in- 

flammation, often  most  severe  in  the  rectum.   Occasional^  the  mou 
tiiroat,  and  even  windpipe  and  bladder,  become  inflamed.  The  c^ous 

de.h^  This  absence'^  in^n  ^e^S^l^^^ 

in  two  hours.    Ecchymosis  is  commoi  y  t  w  h  undeT^^ 

the  cavities  of  the  heart,  and  if  the  pitien  lurvi  n.  1  "'"^  °^ 

petechial,  papular,  or  pukilar  rash,  or' w  "  s  "r  1^^^  ^ 

Neuralgic  pains,  anesthesia,  and  pa  ah^i  ,1"  " 

phosphorus,  it  produces  extreme  Ly':^Z:^TZ  'Z,  hef^ 
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kidneys,  and  other  structures.  Ether,  and  even  chloroform  are  said  to 
produce  similar  effects.  Both  in  arsenical  and  antimonial  poisoning 
the  glycogenic  function  of  the  liver  is  said  to  be  destroyed. 

"Frogs  become  apparently  paralyzed  after  poisonous  doses.  For 
instance,  they  remain  motionless,  but  when  placed  on  their  backs  they 
struggle  violently  to  regain  their  habitual  position,  showing  that  there  is 
no  paralysis  of  the  voluntary  muscles  or  motor  nerves.  At  the  same 
time  they  lose  all  sensation,  for  they  may  be  pinched,  cut,  or  burned 
without  exhibiting  signs  of  pain.  This  loss  of  sensation  is  proved  to  be 
due  to  the  action  of  the  drug  on  the  spinal  cord,  and  not  on  the  sen- 
sory nerves.  The  apparent  paralysis  is  supposed  to  be  due  to  this  loss 
of  sensation. 

Drs.  Cutler  and  Bradford,  from  their  experiments  conducted  accord- 
ing to  Malassez's  method,  are  led  to  conclude  that "  arsenic  given  in 
health  causes  a  progressive  decrease  of  the  number  of  the  red  and 
especially  of  the  white  corpuscles.  In  simple  anemia,  on  the  contrary, 
there  seems  to  be  an  increase  at  first  of  both  red  and  white  corpuscles. 
After  a  certain  point  there  is  a  steady  diminution  of  both." 

Arsenic,  in  moderate  doses,  it  is  said,  gives  fulness  and  mcreased 
strength  to  the  pulse.  Sklarek  finds  that  arsenic  given  to  frogs  and  cats 
slows  and  weakens  and  at  last  arrests  the  heart,  and  that  then  galvanic 
stimulation  excites  it  only  to  imperfeet  contraction.  This  result  is  prob- 
ably due  to  the  direct  action  of  the  arsenic  on  the  heart,  for  both 
Sklarek  and  Harley  find  that  it  produces  the  same  effect  on  the  extir- 
pated organ.  From  Harley's  observations,  it  appears  that  after  death 
the  heart  of  an  animal  poisoned  with  arsenic  ceases  to  beat  sooner  than 
that  of  one  destroyed  by  mechanical  means 

Some  give  arsenic  in  prostrating  acute  febrile  diseases,  with  the  effect, 
so  they  aver,  of  strengthening  the  pulse,  moistening  the  skm,  and  m- 

''T^^y^^^^^^s  arsenic  for  the  swelled  feet  of  old  or  weakly 
persons  /  or  for  old  people  with  a  weakly  acting  heart  and  feeble  circu- 
lation, who  often  suff-er  from  breathlessness  on  exertion 

Arsenic  has  long  been  recommended  as  an  excellent  remedy  m 
spasmodic  ^eases'of  the  lungs,  it  is  often  useful  in  asthma,  whether 

^^re^otrg^rgSto  .  dass  of  emphysematous  persons 
wht  on  at^^^^^^^         are  troubled  with  a  slight  wheezmg  at  the^^^^^^^^ 

=r^uit;^^:a:^i^^ 
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of  a  rash,  as  eczema.  Arsenic  generally  relieves  the  wheezing  with 
oppressed  breathing,  which  affects  some  children  for  months,  and  even 
years. 

Arsenic  lessens  the  carbonic  acid  of  respiration. 

The  beneficial  influence  of  arsenic  in  certain  skin  diseases,  particularly 
in  the  scaly  eruptions  and  in  chronic  eczema,  is  universally  recognized. 
Lepra  almost  always  yields  to  it,  and  its  efficacy  over  other  forms  of 
psoriasis  is  hardly  less  marked.  Many  cases  it  cures,  others  it  im- 
proves, but  a  few  it  leaves  unbenefited. 

Hunt,  who  has  had  more  experience  of  this  remedy  than  perhaps  any 
other  person,  laid  down  excellent  rules  for  guidance.  He  recommends 
small  doses  as  capable  of  effecting  all  that  is  possible  by  arsenic,  and 
discountenances  the  practice  of  gradually  increasing  the  dose.  If 
toxical  effects  arise,  he  advises,  not  the  discontinuance  but  the  dimi- 
nution of  the  dose. 

Arsenic  is  hurtful  during  the  inflammatory  stages  of  eruptions. 

Children  above  five  years  wiU  bear  a  dose  nearly  as  large  as  adults  ;  and  it  is  curious 
that  girls  often  require  a  larger  dose  than  boys. 

The  largest  dose  ever  required  is  five  minims,  repeated  three  times  a  day ;  but  some 
practitioners  give  double  or  even  treble  this  quantity.  As  a  rule  it  should  never  be 
given  on  an  empty  stomach. 

Arsenic,  if  mixed  with  food,  does  not  usually  imtate  the  bowels.  In  the  course  of 
a  few  days  or  weeks  it  will  produce  an  itching  or  smarting  in  the  conjunctiva,  and 
this  membrane  will  appear  slightly  inflamed,  the  lower  eyelid  becoming  a  little  puffbd 
or  swollen  at  this  point.  The  cutaneous  disease  will  now  begin  to  decline,  and  the 
dose  must  be  reduced  one-fifth. 

Should  the  conjunctiva  continue  much  inflamed,  the  dose  must  be  still  further 
leduced,  but  the  conjunctiva  should  be  kept  afffected  throughout  the  whole 
course. 

If  the  skin  become  more  inflamed,  the  course  must  not  be  intermpted,  but  an 
occasional  aperient  must  be  taken. 

.Zt^Z7AT'"T         ^  -onths  after  the  final  dis- 

appearance of  the  eruption  as  it  has  existed  years  before. 

These  rules  closely  correspond  to  the  advice  given  by  Dr.  Graves  in 
his  chnical^  lectures.  With  two  statements  made  in  this  "  code  of 
regulations  my  experience  does  not  quite  correspond,  for  I  have  not 
found  that  smartmg  of  the  eyes  and  swelling  of  the  lower  lid  occur  so 
often  as  Mr.  Hunt  implies;  nor  do  I  find  it  necessary  to  induce  these 
toxic  symptoms  to  insure  the  beneficial  influence  of  the  remedy 
_  The  first  influence  of  arsenic  on  psoriasis  is  to  make  it  redder,  more 
inflamed,  and  to  look  worse  than  before  treatment,  a  fact  which,  if  not 
known  would  lead  to  the  suspension  of  the  drug  just  when  t  com 

eZtjfntat T''^'^'''  redness' soon  declines,  the 
eruption  heals  in  the  centre,  leaving  in  a  short  time  only  a  slight 

Chronic  eczema,  although  perhaps  not  so  amenable  to  arsenic  as 
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psoriasis,  is  generally  benefited  by  it,  especially  the  obstinate  chronic 
forms.  It  sometimes  removes  the  rebellious  eczema  which  infests  the 
vulva,  the  verge  of  the  anus,  and  the  scrotum. 

Arsenic  will  generally  cure  that  troublesome  disease  pemphigus,  as 
Mr.  Hutchinson  has  shown ;  and  although  after  a  variable  interval  the 
eruption  is  liable  to  recur,  it  will  again  yield  to  a  renewed  course  of 
the  drug. 

Arsenic  sometimes  relieves  lichen  and  other  obstinate  skin  affec- 
tions. 

In  our  experiments  on  arsenious  acid  and  tartar  emetic,  published  in 
the  Journal  of  Physiology  for  1878,  Dr.  Murrell  and  I  found  that 
these  two  substances  produced  desquamation  in  frogs.  Thus,  after 
poisoning  by  arsenious  acid,  even  with  only  part  of  the  weight 

of  the  animal,  desquamation  begins  on  the  trunk  in  about  five  hours, 
in  the  legs  in  about  eight  hours.  The  cuticle  strips  off  in  large  pieces 
so  readily,  that  mere  handling  the  animal  detaches  it.  Tartar-emetic 
affects  the  cuticle  appa7-ently  in  a  somewhat  different  way ;  it  changes 
the  cuticle  into  a  pulp  or  jelly,  so  that  even  whilst  the  frog  is  alive  it  can 
be  scraped  but  not  torn  off".  We  conclusively  showed  that  these  effects 
are  due  to  the  direct  action  of  arsenious  acid  and  tartar  emetic  on  the 

skin.  . 

Does  arsenious  acid  affect  all  epithelial  structures  in  this  way?  1 
think  so.  Miss  Nunn  has  shown  that  it  aff"ects  the  cornea.  And  after 
acute  poisoning,  the  bowels  are  found  filled  with  a  rice-water  fluid,  con- 
sisting of  epithelial  flakes,  and  the  epitheUal  cells  are  choked  with 
granules,  and  some  in  a  state  of  advanced  fatty  degeneration,  and 
these  changes  occur  even  when  the  poison  is  injected  into  a  vein. 

Miss  A  Nunn,  Lecturer  on  Biology  in  the  Wellesley  College, 
Boston  U  S.A.,  under  the  direction  of  Dr.  Michael  Foster,  kmdly 
investigated  microscopically  the  action  of  arsenious  acid  and  of  tartar 
emetic  on  the  skin.  Miss  Nunn  shows  that  the  peculiar  eff-ect  of 
these  substances  is  limited  to  the  epidermis  and  leaves  unaffected  the 
corium,  with  the  exception  of  increasing  the  quantity  of  blood  it  con- 
tains.   Miss  Nunn  says  :—  ^-ff^^pnf  mrts 

"An  examination  of  a  series  of  sections  taken  from  difi-erent  pai 
of  the  bodv  at  diff-erent  intervals  after  the  (hypodermic)  introduction 
of     e  poison,  shows  that  the  general  effect  of  arsenious  acid  on  the 
Epidermis  is  t^  cause  a  degeneration,  and  partial  solution  of  the  proto- 
Xsm  of  the  cells  whereby  (i)  the  whole  epiderm  becomes  loosened 
tZ^  subVct;  derm,  l)L  cells  of  the  n^lpighian 
herent,  so  that  the  whole  layer  collapses,  and  its  -"j^^:"^/;!^^^^ 
tectural  features  become  obscured,  and  (3  the  .^^^^^-^^^^^^^  „X 
rates  from  the  malpighian  layer  below,  and  at  times  fiom  he  con  eou 
layer  above.    Tlie  corneous  and  intermediate  layers  are  thus  desqua 
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mated,  sometimes  separately,  sometimes,  and  perhaps  most  frequently^ 
together.  In  no  case,  even  in  those  of  most  extreme  or  most 
lengthened  poisoning,  have  I  ever  seen  the  malpighian  layer  actually 
cast  off  during  life ;  it  always  remains  attached  (though  loosely)  to  the 
derm  in  a  manner  which  I  shall  presently  describe.  In  preparing 
sections,  however,  it  frequently  becomes  wholly  detached. 

"It  is  obvious,  from  the  foregoing  account,  that  the  arsenic  first 
attacks  the  lowermost  or  innermost  portions  of  the  epiderm,  and  that 
its  action  advances  from  the  derm  outwards.  This  may  be  in  part  due 
to  the  simple  fact  that  the  innermost  cells  are  those  which  are  nearest 
to  the  blood-vessels  can-ying  the  poison ;  but  this  can  hardly  be  the 
Avhole  reason,  since  diffusion  must  be  very  rapid  through  a  thin  mem- 
brane of  such  a  nature  as  the  epidermis.  It  seems  more  natural  to 
attnbute  the  phenomena  to  the  fact  that  the  cells  of  the  malpighian 
layer  next  to  the  derm  (the  columnar  layer)  are  composed  of  more 
active,  more  irritable  protoplasm  than  that  of  the  rest  of  the  derm  the 
irritability  diminishing  in  the  series  of  cells  from  within  outwards  in 
proportion  as  the  metamorphosis  of  the  protoplasm  into  keratin 
becomes  more  and  more  pronounced. 

"  I  never  observed  any  excess  in  the  fluids  excreted  by  the  skin 
generally  as  the  result  of  arsenic  poisoning,  and  it  is  impossible  to 
explam  the  changes  described  above  as  merely  due  or  as  chieflv  due 
to  an  excessive  discharge  of  fluid  from  the  cutaneous  blood-vessels  or 
lymphatics  loosening  and  separating  the  cells.  All  the  facts  eo  to 
prove  that  the  changes  are  the  result  of  the  arsenic  acting  directly  on 
the  epidermic  cells  themselves.  The  arsenic-poisoned  epidermic  cell 
vnth  Its  dimmished  cell-substance  and  shrunken  nucleus,  presents  a 
striking  analogy  with  the  secreting  cell  (of  a  salivary  gland)\vhich  has 
been  stimulated  to  exhaustion;  and  I  shall  probably Lt  goZZlZ 
m  regardmg  the  changes  of  the  former  as  the  consequences' f  an  Ictiof 
of  the  poison  not  wholly  unlike  an  excessive,  in  fact,  a  lethal  timuk 
tion,  by  which  the  destructive  stages  of  the  metabolism  of  tl'e  cells  are 
hurried  on  beyond  the  reparative  power  of  the  constructive  stage 

The  stimulation  is  obviously  of  a  peculiar  kind.  One  marked 
Ldt   1  of  undifferentiated  protoplasm  is  to  ort  d 

and  accelerate  processes  of  growth.    I  have  looked  diligently  for  ndi 
cations,  such  as  double  nuclei,  &c.,  of  multiplication  in  the  LTdermi; 
cells,  but  always  m  vain.    One  would  naturally  expect  tha  Z  'hnn 
which  I  had  described  would,  if  the  animal  Hved  Tncl      ote  '7'^ 
the  poison,  be  followed  by  a  rapid  renewal  of  the  epid  rn  is  but  r 
not  as  yet  succeeded  in  keeping  the  animals  longCgh  to  s L 
he  first  trace  of  it.    I  may  remark  incidentally,%hat        fact  nf T 
columnar  layer  being  the  first  to  be  attacked  by  the  p  J  so  1        \  ' 
be  regarded  as  an  indication  that  the  growth      C ^iS^dS 
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take  place  from  this  layer,  and  not,  as  recent  researches  on  the  structure 
of  the  mammalian  epiderm  have  suggested,  from  the  cells  of  the  inter- 
mediate part. 

"  The  characteristic  vertical  arrangement  of  the  undermost  cells,  the 
columnar  layer  of  the  epiderm,  is  a  phenomenon  for  which  it  is  very 
difficult  to  account.  Embryologically  considered,  this  feature  seems  to 
be  a  continuation  of  the  condition  of  the  primary  epiblast,  the  cells  of 
which  are  always  vertical ;  but  it  is  difficult  to  see  what  purpose  is 
served  by  the  preservation  of  this  ancestral  feature.  It  is  obvious, 
however,  from  the  results  which  I  have  given,  that  this  vertical  position 
is  maintained  (for  whatever  reason)  by  some  exertion  of  the  protoplasm 
of  the  constituent  cells.  Immediately  that  the  arsenic  damages  the 
protoplasm,  the  vertical  arrangement  is  lost :  indeed  this  is  the  most 
obvious  effect  of  the  arsenic,  and  the  one  most  readily  recognized." 

Concerning  the  action  of  antimony  she  says,  "The  structural 
changes  in  the  epidermis  brought  about  by  antimony  are  essentially  the 
same  as  those  produced  by  arsenic.    There  is  (i)  the  same  marked 
degeneration  and  partial  solution  of  the  columnar  layer  which  causes 
the  epidermis  to  be  held  less  firmly  to  the  dermis ;  though  previous 
to  the  hardening,  the  extreme  softness  of  the  cells  prevents  it  from 
being  stripped  away  as  can  be  done  in  the  case  of  arsenic  There 
is  (?)  the  same  degeneration  and  separation  of  all  the  cells  of  the 
ma Ip  ghian  layer,  and  (3)  the  same  desquamation  of  tl-  corneous  and 
interniediate  layers.    The  principal  difference  is  the  greater  softness  or 
iBore  complete  isolation  of  the  cells,  and  the  somewhat  more  marked 
Xangel  the  intermediate  layer.    The  cells  of  this  layer  appear  more 
tooughly  detached  from  one  another,  and  hence  cavities  are  more 
frequently  found  between  them  ;  but  their  protoplasm  is  never  form  d 
witrthrelds  and  processes  enclosing  spaces,  as  in  the  columnar  cells. 
Itl  hs  separation  of  the  constituent  cells  of  the  intermediate  and  .^o 
of  h  malpighian  layer  which  is  the  chief  determmmg  cause  o  the 
.ulDV  or  mucilaginous  condition  of  skin  in  antimony  poisonmg  men- 
toed  by  ^-g-  and  Murrell.    Altogether  the  action  of  antnnony 

epidermis,  the  one  aineiiug    5    j      j  „„VpH  pve  to  diverge  so 

mental  action,  though  the  results  ^PP-V^^ttrS^f  pre  ents  a  staking 
largely.  The  skin,  under  the  influence  ^^^l^^^^^^^  ,,,,„er 
contrast  to  one  which  has  been  eft  o  ^^^^,^^3  ,f  ^ne  to 

r  ^o^-Je^u. .... .... 
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which  I  have  described  above  as  taking  place  in  the  columnar  cells. 
The  cells  of  the  whole  epidermis  become  granular  and  more  opaque, 
and  the  outlines  of  the  cells  become  indistinct ;  the  corneous  layer  may- 
be thrown  off,  and  the  features  of  the  malpighian  layer  become, 
eventually,  very  difficult  to  recognize,  but  at  no  stage  does  either  the 
protoplasm  of  the  cells  become  softened  in  the  peculiar  manner 
described,  nor  do  the  nuclei  become  shrunken.  The  desquamation 
under  antimony  and  arsenic  is  obviously  a  specific  effect." 

Miss  Nunn  finds  that  arsenious  acid  and  tartar-emetic  affect  the 
cornea  in  a  similar  manner  to  the  skin,  but  the  effects  are  never  so 
marked  as  in  the  skin. 

It  is  interesting  to  observe  how  these  experiments  confirm  the  con- 
clusions previously  arrived  at  by  clinical  study.  These  investigations 
show  that  arsenic  affects  the  epidermis  mainly,  if  not  exclusively,  and 
leaves  the  dermis  unaffected.  Dr.  Duhring,  in  Wood's  "  Therapeutics," 
says,  that  diseases  aff"ecting  the  more  superficial  parts  of  the  skin  are 
most  amenable  to  the  influence  of  arsenic,  and  that  it  possesses  little 
or^  no  influence  upon  diseases  seated  in  the  deeper  structures  of  the 
skin.    It  has  no  effect  upon  infiltrations  of  the  corium. 

Few,  if  any,  remedies  are  so  successful  in  chorea  as  arsenic.  If  there 
is  much  ansemia,  iron  is  required ;  if  fever  or  rheumatism,  these  must 
be  subdued  by  appropriate  treatment.  But,  in  simple  uncomplicated 
cases  of  cholera,  arsenic  is  far  the  best  remedy.  Its  occasional  non- 
success  IS  sometimes  owing  to  the  undue  smallness  of  the  dose  and 
decided  improvement  often  begins  simultaneously  with  a  freer  adminis 
tration  of  the  medicine.  When  chorea  has  resisted  smaller  quantities 
children  may  take  four,  five,  or  more  minims  of  the  solution 

Chorea  may  probably  depend  on  various  kinds  of  lesions  of  diff^erent 
parts  of  the  nervous  system,  which  suggestion  may  perhaps  aff-ord  an 
explanation  of  the  not  unfrequent  failure  of  arsenic 
_  Dr.  Hughes  and  Dr.  Cooper  highly  commend  small  doses  of  arsenic 
m  neuralgia.  Dr.  Anstie  also  speaks  highly  of  it  in  various  neuralgias 
and  m  angina  pectoris,  a  disease  he  regarded  as  a  neuralgia  he  states 
that  It  will  lessen  the  severity  of  the  attacks,  reducing  them 'in  time  to 
mere  "tightness  of  the  chest."  ^  ^° 

Arsenic  has  been  found  serviceable  in  epilepsy.  It  not  unfrequently 
cures  dull  throbbing  pain  affecting  one  brow.  ^ 

With  the  exception  of  quinia,  no  drug  subdues  intermittent  fever 
1  ke  arsenic.  Some  indeed  with  large  experiences  count  arsenic  equal 
if  not  superior,  to  bark  in  ague.  The  greater  number  of  oServer  ' 
however,  do  not  credit  arsenic  with  such  pre-eminent  virtues  ma  1 11 
mg  that  cinchona  cures  the  disease  more  quickly  and  mo  e  c  m blv' 
and  that  It  is  especially  to  be  preferred  in  those  malignant  form  S' 
unless  at  once  arrested,  speedily  destroy  life.    A  concurrence  oM  ti 
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mony  tends  to  sliow  that  arsenic  is  most  useful  in  long-standing  agues, 
especially  of  the  quartan  type. 

Arsenic  has  lately  been  extolled  in  phthisis  and  tuberculosis.  It  is 
said  to  improve  the  appetite,  increase  assimilation,  lessen  expectoration 
and  cough,  and  to  promote  the  cicatrization  of  cavities.  It  is  stated 
that  it  will  reduce  the  temperature  in  tuberculosis,  and  after  carefully 
investigating  this  subject,  I  am  inclined  to  believe  so;  at  least  I  have 
frequently  observed  a  steady  and  sustained  fall  of  the  thermometer 
follow  the  use  of  arsenic  in  cases  where  the  undue  temperature  had 
continued  unchanged  for  a  considerable  time,  and  this  I  have  knoAvn 
happen  twice  or  three  times  in  the  same  case  on  reverting  to  arsenic 
after  it  had  been  discontinued.  The  decline  generally  takes  place 
gradually  and  may  begin  soon  after  taking  the  arsenic,  or  the  fall  may  be 
postponed  for  ten  or  twelve  days.  Moreover,  I  have  seen  children  in 
a  hopeless  state,  with  severe  tuberculosis  involving  lungs,  intestines,  and 
peritoneum,  steadily  and  slowly  improve  and  ultimately  recover  under 
arsenic  treatment,  and  I  have  observed  a  like  result  in  adults  with 
phthisis,  especially  in  the  subacute  and  chronic  forms.  It  must,  how- 
ever, be  admitted  that  this  is  a  very  intricate  subject,  seeing  how 
irregular  a  course  the  fever  of  tuberculosis  runs,  and  how  sometimes 
cases  the  most  desperate  recover  by  means  of  other  treatment,  or  indeed 
through  little  or  no  treatment.  Still,  I  am  sure  that  the  action  of  arsenic 
in  phthisis  and  tuberculosis  is  well  worthy  investigation.  I  have 
generally  given  from  two  to  four  minims  every  two  to  four  hours.  In  a 
few  cases  it  is  ill  borne,  producing  sickness  and  pain  in  the  stomach 

and  bowels.  ,  . 

Arsenic  is  often  serviceable  in  rheumatoid  arthritis  and  nodosity  ot 
the  joints,  but  the  indications  for  its  employment  are  unknown.  The 
pains  of  this  troublesome  affection  are  sometimes  increased,  sometimes 
benefited,  by  heat,  some  cases  being  worse  in  summer,  others  m 
winter;  some  are  worse  during  the  day,  others  at  night.  AH  these 
forms  arsenic  will  sometimes  cure,  yet  its  action  is  capricious,  for  m 
cases  apparently  identical  it  sometimes  fails  and  sometimes  cures.  Its 
effects  are  sometimes  astonishing,  for  stiffened  joints,  for  a  long  time 
considerably  enlarged,  become  reduced  to  their  natural  size,  and  regain 
their  suppleness.  Large  doses  are  necessary,  given  for  a  considerable 
time,  and  it  must  be  borne  in  mind  that  if  improvement  does  not 
speedily  ensue  it  must  not  be  concluded  that  the  medicine  will  fail 
Some  consider  it  necessary  to  produce  the  toxic  effect  of  arseiiic;  but 
in  many  cases  improvement  certainly  results  without  pushing  the 

remedy  to  this  extent.  -  , 

Dr.  Simpson  employed  arsenic  in  that  peculiar  affection  of  the 
bowels  prevalent  among  women,  characterized  by  the  copious  dis- 
charge of  membranous  shreds,  accompanied  by  much  emaciation,  and 
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a  long  train  of  neuralgic  and  other  nervous  symptoms — an  affection 
occasionally  co-existing  with  dysmenorrhoea,  the  membranous  shreds 
being  discharged  both  from  the  bowels  and  uterus. 

Like  other  metals,  arsenic,  though  more  quickly  eliminated  than 
some  metals,  as  lead,  is  retained  a  long  time  in  the  body.  Some 
maintain  that  arsenic  is  to  be  found  in  the  bones  as  arseniate  of  lime, 
a  statement  denied  by  others.    It  may  be  detected  in  the  milk. 

It  is  found  in  the  blood  chiefly  with  the  red  corpuscles.  It  is  sepa- 
rated from  the  body  by  the  urine,  the  stomach,  and  intestines,  and 
perhaps  by  the  liver.  After  arsenical  poisoning,  the  metal  is  found  in 
the  liver  in  quantities  larger  than  elsewhere.  "  It  may  be  that,  like 
many  other  metals,  it  is  separated  from  the  body  with  the  bile. 

We  know  nothing  of  its  influence  on  the  composition  of  the  urine. 
Some  experimenters  assert  that  the  urea  is  lessened,  and,  as  the  carbonic 
acid  separated  by  the  lungs  is  diminished,  they  conclude  that  arsenic 
dmimishes  tissue  metamorphosis  to  a  considerable  extent.  Vogel 
observed  htemato-globulin  in  the  urine  of  an  individual  poisoned  with 
arsenmretted  hydrogen. 

Dr.  Garrod  states  that  arsenic  acid  is  less  irritating  to  the  stomach 
than  arsemous  acid. 
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This  substance  for  many  years  had  fallen  into  disuse,  but,  owing  to  its 
signal  success  in  neuralgia  in  the  hands  of  homceopaths,  it  has  again 
recently  risen  to  favour.  * 

singula?.'''  '''^'''"'  ^ff^^ts  are  very 

It  is  an  irritant  poison,  but  the  symptoms  are  sometimes  delayed  for 
hours  or  even  days.    The  patient  complains  of  burning  in  the  throa 

bvdiitcnt"    r^'^ir^"^  '"^"^"S  pain  in  the  stom  clf  ol W^^^^^ 
by  distention  of  the  abdomen  and  vomiting  a  dark  green  or  black  sub 
stance  wuh  the  odour  of  garHc,  and  sometiLs  phos^rescei^Th  i'" 
a    the  usual  symptoms  of  collapse.    In  less  severe  cases,  vomi  ! 
ceases  on  the  second  or  third  day,  but  on  the  occurrence  o^  iaund  ce° 
which  often  happens,  the  sickness  returns,  and  the  rej  cted  m  tter  con 
tains  dark-coloured  blood.    There  is  now  pain  ani  t  In^s  ov  " 
the  liver,  generally  diarrhea,  and  later  the  stools  become  clay-co  ourld 
At  fii  t.  It  IS  said,  there  may  be  fever,  the  temperature  rising  even  to 

second  to  the  h^h  JV^.'^:f-:;;^XZ 
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larged,  but  afterwards  it  becomes  considerably  lessened.    The  urine  is 
generally  scanty,  albuminous,  and  sometimes  bloody.    It  deposits 
epithelium  cells,  and  when  there  is  jaundice  it  contains  biliary  acid 
£bnd  colouring  matter  Avith  leucine  and  tyrosine.    Haemorrhage  and 
purpura  often  occur.    Later,  either  delirium  sets  in  or  coma,  which 
may  terminate  in  convulsions.    The  post-mortem  reveals  most  of  the 
tissues  in  a  state  of  advanced  fatty  degeneration.    In  the  stomach  and 
intestines,  there  is  general  inflammation  of  the  glandular  structures ; 
hence  the  mucous  membrane  is  thickened  and  whitish.    The  epithe- 
lium is  gi-anular  or  fatty  and  much  degenerated  or  even  broken  up. 
The  liver  is  either  enlarged,  with  its  cells  in  a  state  of  advanced  fatty 
degeneration,  or  is  contracted  from  destruction  of  its  cells.  The 
kidneys  are  similarly  affected,  the  epithelium  being  swollen,  granular, 
fatty  or  broken  up.    The  heart,  the  voluntary  muscles,  and  other 
structures  are  also  impUcated.    The  fatty  degeneration  affects  like- 
wise the  whole  of  the  arterial  system,  down  to  the  microscopic  arteri- 
oles (Wegner),  and  the  number  of  the  blood  discs  are  said  to  be 
lessened . 

The  effects  of  chronic  phosphorus  poisoning  have  lately  been 
elaborately  worked  out  on  animals  by  Dr.  George  Wegner,  with  most 
sin-ular  results.  It  has  long  been  known  that  workmen  exposed  to 
the" fumes  of  phosphorus  are  liable  to  necrosis  of  the  jaw,  and  Dr. 
Wecnier  believes  that  this  results  from  the  direct  action  of  the  phos- 
phorus on  denuded  bone,  and  that  necrosis  will  not_  set  in  unless 
through  wounds  or  carious  teeth  there  is  some  destruction  of  the  soft 
tissues,  thus  enabling  the  phosphorus  to  reach  the  exposed  bone ;  in 
support  of  this  view  he  adduces  the  following  reasons  If  the 
periosteum  of  an  animal  is  severely  wounded,  and  phosphorus  is  given 
in  the  form  of  a  pill,  even  for  months,  the  periosteal  changes  do  not 
lake  place  \.  Whei  the  tibia  of  a  rabbit  is  partially  bared,  a  healthy 

™ulating  wound  is  soon  established,  but  under  exposure  to  a 
Ttmosphere,  periostitis  is  set  up  similar  to  that  m  the  ^ 

3  Xy  workers  in  phosphorus  escape,  whilst  those  who  do  suffer 

wegner  fid  that  gradually  increasing  doses  of  phosphorus  or 
^  .mes  — -^^.^^^^^ 

chronically  inflamed,  with  S'^^^*  J  ^'^^     This  new  tissue 

affecting  earliest  that  portion  ^-^^^^^X  -"d  obstruction  of  the 
contracts,  producing  , trophy  of  the  Iw^^^^^^^  .^^ 

vessels  and  ducts.    The  organ,  at  first  enlarged  .^^^^ 
sometimes  gradually  changes  into   *e  1  ob-mi^^^^^  , 
shrunken  irregular  mass,  deformed  by  contracting  bands. 
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Given  in  doses  too  small  to  affect  the  stomach  and  liver,  phosi^horus 
modifies  the  bones,  especially  in  growing  animals.  Thus,  where 
spongy  tissue  should  be  formed  in  the  growing  bone,  dense  solid  tissue 
takes  its  place,  which,  examined  by  the  naked  eye  and  microscope,  is 
found  to  consist  of  well-formed  bone,  and,  if  the  administration  of  the 
phosphorus  is  continued,  the  proportion  of  dense  bone  increases,  and 
the  cancellous  structure,  in  accordance  with  a  natural  process,  becomes 
absorbed  to  make  room  for  marrow  tissue,  till  at  last  no  cancellous 
structure  is  left,  and  afterwards  the  solid,  newly-formed  tissue  itself  also 
undergoes  absorption.  Changes  occur  likewise  in  the  bony  substance 
formed  by  the  periosteum.  The  new  bone  looks  natural,  but  the 
microscope  reveals  that  it  is  dense,  and  compact  masses  of  it  encroach 
on  the  Haversian  canals,  producing  in  them  at  last  a  general  narrow- 
mg  which  affects  even  bone  formed  previous  to  the  administration  of 
phosphorus.  If  phosphorus  is  given  for  a  long  time  to  adult  animals, 
the  spongy  tissue  thickens,  and  the  compact  tissue  becomes  still  more 
dense,  and  after  a  time  new  bony  tissue  is  deposited  on  the  inside  of 
the  shaft,  increasing  till  the  bone  actually  becomes  solid.  The  chemi- 
cal composition  of  the  bone  is  natural. 

Dr.  Wegner  found  also  that  under  the  influence  of  phosphorus 
callus  after  fractures  or  resection  becomes  more  dense,  and  the  forma- 
tion of  new  osseous  tissue  is  favoured. 

The  changes  above  described  are  produced  by  phosphorus  as  such 
and  not  after  its  conversion  into  phosphoric  acid.  For  phosphoric 
acid  does  not  produce  the  peculiar  changes  in  the  stomach  and  liver 
It  does  however,  affect  the  bones  similarly,  in  very  large  quantities' 
larger  than  could  be  produced  by  the  phosphoric  acid  gfneilteS  from 
phosphorus  mtroduced  into  the  system.  Wegner  considers  that  it  acts 
as  a  food,  promoting  natural  growth. 

In  acute  poisoning,  phosphorus  itself  is  absorbed  unchanged,  for  in 
somecases  the  breath,  the  urine,  and,  after  death,  the  tissues  then" 

mtr;fTherer^     ' ™  - 

The  jaundice  occurring  in  acute  phosphorus  poisoning  has  been 
variously  explamed     Dr.  Ebstein  holds  that  it  is  not  due  to  destruc 
tion  of  he  liver  cells,  but  to  catarrh  of  the  small  biliary  ducts  cZZ 
obstruction  and  leading  to  absorption  of  bile.    The  duetts  c^Smunl 
choledicus  has  sometimes  been  found  occluded  by  a  tenacious  nW  f 
mucus,  thus  greatly  assisting  the  obstruction  of  the'sma  le^^^^^^^^^^^^ 
production  of  jaundice.    The  presence  of  biliary  acids  in    4     i  l' 
when  jaundice  occurs,  certainly  supports  the  view  that  the  hund 
depends  on  absorption  from  obstruction  of  the  ducts  ra  h.r  r 
suppressed  secretion  owing  to  the  destruction  of  t  e  W^^^^^^ 
times  the  contents  of  the  intestines  are  found  destiLlrof  bile.' 

U  2 
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According  to  Mr.  Ashburton  Tliompson,  the  effects  of  repeated 
medicinal  doses  are  improved  appetite,  increased  rate  of  circulation,  a 
■heightened  temperature,  perspiration,  irritation  of  the  skin,  abundant 
urine,  sometimes  loaded  with  deposit,  a  sharpening  of  the  mental 
faculties,  increase  of  muscular  power,  a  sensation  of  well-being,'  some- 
times nervous  excitement  shown  by  hesitation  and  trembling  (effects 
more  readily  induced  in  some  persons  than  in  others),  even  slight  clonic 
convulsions,  occasionally  some  venereal  ardour,  and,  less  frequently,  a 
more  acute  tactile  sensibility. 

Sometimes,  even  after  doses  now  considered  medicinal,  as  for 
instance      &^->  ^^^'^  S^^  sickness  and  jaundice  which  may  last  weeks  or 
months.    The  drug  appears  to  affect  some  persons  much  more  easily 
than  others,  and  this  uncertain  action,  long  known,  used  to  be  ascribed 
to  "  idiosyncrasy ;"  but  Mr.  Thompson  believes  it  is  rather  due  to  the 
preparation,  and  states  that  when  medicinal  doses  prove  poisonous,  it 
is  owing  to  the  conversion  of  the  phosphorus  into  hypophosphorus 
acid,  pointing  out  that  formerly,  when  this  variable  action  was  more 
often  noticed,  the  phosphorus  was  generally  administered  dissolved  in 
vegetable  oil,  which,  containing  a  large  quantity  of  dissolved  air,  oxidizes 
the  phosphorus.    The  air  may  be  driven  off  by  super-heatmg  the  oil, 
but  even  then  Mr.  Thompson  does  not  advise  its  use,  preferring  an  animal 
oil  or  an  alcoholic  or  ethereal  solution  ;  but  these  preparations  are 
simply  unendurably  nauseous,  yet  he  says  he  gives,  in  this  way,  doses 
which  could  not  be  tolerated  in  other  forms.    I  am,  indeed,  told  by 
experienced  pharmaceutists  that  in  the  solutions  Mr.  Thompson  re- 
commends it  is  impossible  to  dissolve  the  quantities  of  phosphorus  he 
directs  either  in  absolute  alcohol  or  ether,  so  that  I  am  constrained  to 
think  that  the  record  of  his  experience  of  the  comparative  harmlessness 
of  alcoholic,  or  ethereal  solutions,  is  destitute  of  scientific  accuracy. 
It  has  been  asserted  that  phosphorus  in  medicinal  doses  sometimes 
causes  heematuria  and  albuminous  urine,  but  this  must  be  unusual  for 
having  employed  phosphorus  in  a  very  large  number  of  cases,  I  have 

""'^^^een  given  lately  in  neura^^  ^^^^ 
..J    Tf  innears  to  be  efficacious  in  neuralgia  of  any  part  ot  tie 
Some   eRard  phosphorus  as  well  nigh  a  specific.    As  might  be 
body.    Some  regara  pnu  i  instances 

expected  chronk         ,  ^/^^  ; 'd  I   Mr.  Thompson 

susceptible  of  benefit  re  ef  foUo  v  «  e  few 

r;::.fr  :f  n;-™-^rSree  hour.  Som=  writers  thin,  one- 
tZr^^X^^^tZ  °Mro>™  experience  irard. 
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warrants  me  in  speaking  so  enthusiastically  of  this  drug  as  does  Mr. 
Thompson.  Yet,  though  it  not  uncommonly  fails  in  the  severe  forms 
of  neuralgia  of  middle  and  advanced  life,  still  it  must  be  considered 
one  of  the  most  valuable,  perhaps  the  most  valuable,  remedy.  In  my 
hands  it  has  yielded  less  satisfactory  results  in  sciatica  than  in  many 
other  forms  of  neuralgia.  Phosphorus  is  probably  most  efficacious  in 
typical  neuralgia,  and  much  less  useful,  according  to  my  experience  in 
those  imperfectly-developed  cases,  where  the  neuralgia  appears  to  be 
allied  to,  or  passes  into,  sick  headache  or  pleurodynia,  and  in  those 
mstances  of  nerve  pain  which  lack  many  of  the  more  distinctive  charac- 
ters of  neuralgia.  Phosphorus  is  often  serviceable  in  angina  pectoris, 
a  disease  which  is  closely  allied  to,  if  it  be  not  a  true,  neuralgia. 

Dr.  Richard  Hughes  recommends  phosphorus  in  chronic  inflamma- 
tion of  the  rectum,  and  Dr.  Fleischmann,  of  Vienna,  approves  its  use 
m  pneumonia,  especially  if  accompanied  by  typhoid  symptoms 

Phosphorus  has  been  tried  in  a  variety  of  diseases.  General  nervous 
prostration,  many  affections  of  the  nervous  system,  as  mercurial 
tremors,  paralysis  agitans,  and  locomotor  ataxy,  in  impotence,  &c., 
but  at  present  the  evidence  of  its  influence  over  these  diseases  is  very 
unsatisfactory. 

Mr.  Thompson  says  phosphorus,  unless  given  in  large  and  unsafe 
doses,  IS  not  an  aphrodisiac  nor  useful  in  spermatorrhoea,  but  that  in 
small  tonic  doses  V,  to  J,  gr.  it  will  remove  the  physical  and  mental 
debihty  induced  by  spermatorrhea.  A  large  dose,  Thompson  says 
acts  as  a  stimulant  to  the  brain,  and  fits  it  for  unusual  exertion,  and  so 
obviates  physical  and  mental  exhaustion  or  depression  from  overwork 

Hammond  praises  phosphorus  in  cerebral  softening  and  in  hysterical 

n,enS7;:'t.:LT;LoVho™:  *ifeo°"^        been  strong,,  .eco... 

not  be .™  with  ^ur^::i„,^i2z::^i^::;^z' 

essential  o,ls  it  combines  and  forms  an  inert  comoonn/     T  f 

phosphorus  ionnediately  forLs  a  PWhaVrLl 
experiments  lead  him  to  eonetode  Lt  eoppe"  lltT "l^^S" ' 
efhaent  anttdotes  than  turpentine.    (See  Turpentine  ) 
Ked  allotropic  phosphorus  is  inert. 
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COLLODION. 

Collodion  is  useful  in  many  ways.  It  is  used  to  adjust  accurately  and 
bind  together  the  edges  of  cuts  and  wounds,  and  to  exclude  air.  It  is 
sometimes  applied  to  chapped  hands  and  chapped  nipples ;  but  for 
these  affections  there  are  better  applications,  as  glycerine  of  starch, 
arnica  cerate,  or  two  parts  of  eau  de  Cologne  to  one  of  glycerine.  For 
chapped  nipples,  often  so  difficult  to  heal,  equal  parts  of  sulphurous 
acid  and  glycerine  is  a  useful  combination. 

Collodion,  painted  over  superficial  eiysipelas,  slight  burns,  or  patches 
of  herpes  before  vesicles  are  developed,  subdues  inflammation,  eases 
pain,  and  checks  vesication.  Unfortunately,  the  collodion  coating  often 
cracks,  admits  air,  and  ceases  to  be  efficacious ;  hence  collodion  is 
inferior  to  a  solution  of  nitrate  of  silver  in  water  or  nitrous  ether.  ( Vide 

Nitrate  of  Silver.) 

Dr.  Hare,  we  believe,  first  employed  collodion  for  boils.    There  are 
many  kinds  of  boils.    The  common  form  begins  as  a  pimple  or  pustule, 
whence  the  inflammation  spreads,  producing  a  hard  painful  swelling, 
the  centre  of  which  dying  forms  a  core.    Now  if  collodion  is  applied  at 
the  papular  or  pustular  stage,  the  swelling  around  the  pustule  subsides, 
and  the  further  development  of  the  boil  is  arrested  m  the  pustular 
stage,  collodion  appearing  to  be  useless  if  the  pustule  has  burst._  The 
matter  must  not  be  let  out  after  the  collodion  apphcation,  or  inflam- 
mation recommences,  and  the  boil  follows  the  ^ 
desirable  to  apply  fresh  coatings  of  collodion  over  the  old  ones,  a  lowii^ 
them  to  remain  till  the  pustule  has  dried  up,  and  the  sore  has  healed 
If  much  pus  accumulate  beneath  this  covering,  causing  considerable 
pain,  the  collodion  should  be  incised  under  carbolic  -d  and  the  pu^ 
allowed  to  escape,  the  subsequent  treatment  being  conducted  ^^^^^^ 
carbolic  acid  plan.    This  treatment  allays  the  great  uritation  ot ten 
acfolanytg 'he  early  stages  of  boils.    Dr.  Hare  prefers  the  conti-actile 

i:rn,'at^ibuting  I  success  mainly  to  ^^^^ 
have  succeeded  with  flexible  collodion,  but  peihaps  the  contractile 

would  have  answered  still  better.*  .     , ,  ^^r-,.„. 

Collodion,  solutions  of  gutta-percha,  or  india-rubber  m  cl  orofonr 

prevent  the  fitting  of  small-pox.  The  flexible  vanety  of  coUod.on  ,s 
better  for  this  purpose. 

Strips  of  adhesive  plaster,  applied  concentrically  fiom  the  bouiei 
over  the  sv/elling. 
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A  mixture  of  collodion  and  carbolic  acid  is  useful  in  toothache  due 
to  an  exposed  and  inflamed  pulp.  A  jelly  is  made  by  melting  in  a  test- 
'  tube  some  crystallized  carbolic  acid,  then  adding  an  equal  quantity  of 
collodion.  A  portion  of  this  preparation  on  a  small  piece  of  cotton- 
wool is  inserted  into  the  hollow  painful  tooth,  with  sometimes 
aggravation  of  the  pain,  but  in  a  few  seconds  it  begins  to  diminish  and 
soon  ceases. 

Contractile  collodion,  with  which  some  mix  iodine,  painted  over  the 
inflamed  part  in  acute  gout,  will  speedily  relieve  the  pain,  although  for 
a  brief  space  the  application  increases  it.  Too  many  coats  must  not 
be  applied,  or  the  contraction  is  too  great  and  dragging  on  the  skin, 
exciting  a  good  deal  of  pain,  or  even  producing  vesication. 

Sir  D.  Corrigan  treats  the  incontinence  of  children  with  collodion. 
The  prepuce  is  drawn  forward  by  the  left  hand,  and  the  little  cap 
thus  formed  at  its  extremity  is  smeared  over  with  collodion,  which 
contracting,  draws  closely  together  the  edges  of  the  prepuce,  and 
effectually  prevents  the  exit  of  urine.  A  fortnight  of  this  plan,  which 
gives  no  pain  and  does  not  prevent  sleep,  sometimes  suffices  for  the 
cure.  When  it  is  needful  to  pass  Avater,  the  little  cap  of  collodoin  can 
be  easily  chipped  off"  with  the  nail.  The  prepuce  in  the  morning  is 
found  distended  with  urine.  Sir  D,  Corrigan  thinks  that  it  would 
answer  as  well  to  paint  the  collodion  over  the  orifice  of  the  urethra. 
This  plan  I  find  unsuitable  for  girls,  as  it  excites  smarting,  and  induces 
them  to  pick  off"  the  collodion. 

Two  parts  of  glycerine  to  a  hundred  parts  of  collodion  sets  without 
contracting  or  dragging  the  skin. 


COD-LIVER  OIL.  DUGONG  OIL. 

ALMOND  OIL.  PALM  OIL. 

POPPY  OIL.  LARD. 

HEMP-SEED  OIL.  SUET. 

LINSEED  OIL.  WAX 

COCOA-NUT  OIL.  &c. 

Pats,  in  one  form  or  other,  are  found  abundantly  in  both  the  animal 
and  vegetable  kingdoms,  showing  their  great  importance  in  organic 

Fats  are  necessary  foods  to  the  animal  body,  being  heat-giving  force 
supplying,  and  plastic.    Their  combustion  contributes  mainly  to  the 
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generation  of  the  heat  of  the  body.  They  are  essential  to  tissue- 
formation,  for  without  them  nutrition  and  growth  would  be  very- 
imperfect,  if  not  impossible. 

Their  combustion,  moreover,  supplies  most  of  the  force  appropriated 
by  the  nitrogenous  structures,  and  through  them  to  be  converted  into 
muscular  force,  secretive  force,  nerve  force,  &c. 

For  the  most  part,  all  fats,  so  far  as  we  know,  have  the  same  physical 
properties,  differing  only  in  the  melting  point.  In  their  chemical 
nature,  however,  they  differ  much,  but  after  entering  the  blood  they  are 
probably  converted  into  a  fat  of  uniform  composition. 

Oils  and  fats  are  used  to  lubricate  and  to  supple  the  skin  when  it 
has  lost  its  elasticity  and  becomes  dry,  hard,  and  liable  to  crack ;  for 
instance,  in  many  scaly  diseases,  as  psoriasis  and  xeroderma.  They 
should  be  employed  in  conjunction  with  warm  baths. 

Fats,  moreover,  are  applied  to  the  surface  of  the  body  to  prevent 
irritation  from  such  excreta  as  urine  or  faeces,  or  by  acrid  discharges, 
as  in  eczema,  and  when  used  for  this  protective  purpose,  some 
stimulating  substance,  as  oxide  of  zinc,  is  generally  incorporated  with 
them. 

Simple  oils  are  used  to  soften  and  facilitate  the  removal  of  scabs,  as. 
of  impetigo,  eczema,  and  favus.  Poultices  are  likewise  useful  in  favus 
preparatory  to  epilation. 

Oils  are  sometimes,  with  occasional  success,  rubbed  into  the  skin  of 
the  whole  surface,  to  prevent  the  debilitating  sweating  accompanying 
exhausting  diseases,  as  phthisis;  but  this  process  is  inferior  to  that  of 
sponging  the  skin  with  a  weak  acid  wash,  and  to  other  means.  With 
the  ancient  Romans,  during  the  decline,  when  warm  baths  were  so 
much  indulged  in,  it  was  the  custom  to  anoint  the  body  with  fats  to 
check  the  profuse  sweating  caused  by  this  enervating  habit. 

Fats  are  sometimes  rubbed  into  the  skin  with  a  view  to  their  absorp- 
tion, so  as  to  minister  to  the  nutrition  of  the  body. 

Fats  and  oils  are  in  general  use  as  excipients  for  the  application  of 
various  agents  to  the  skin. 

It  has  been  asserted  that  the  inunction  of  the  body  with  fatt^ 
substances  will  induce  a  considerable  fall  in  its  temperature ;  but  m  a 
solitary  testing  instance  I  found  this  statement  to  be  incorrect. 

Rubbing  the  hands  and  feet  with  some  firm  fat  will  remove  the 
irksome  sensation  of  heat  and  tightness  produced  by  the  rashes  of 
scarlet  fever  or  measles.  _  . 

Some  practitioners  treat  scarlatina  solely  by  inunctions,  anointmg 
thoroughly  the  skin  of  the  whole  body  twice  or  three  times  a  day  witix 
a  bland  fat  or  oil  which  is  not  to  be  wiped  off  during  convalescence 
from  scarlatina.  Dr.  Budd,  of  Bristol,  recommends  the  inunction  ot 
oil ;  the  patient  takes  a  bath  nt  night,  and  after  being  wiped  quite 
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dry,  a  bland  oil,  like  almond  oil,  is  rubbed  over  the  whole  body. 
This  treatment  is  said  to  assist  desquamation,  and  to  prevent  sequelae  ; 
moreover,  it  probably  lessens  the  risk  of  contagion  by  preventing  the 
diffusion  of  the  branny  particles  of  the  skin  by  currents  of  air. 

In  cases  of  ringworm  it  is  a  useful  practice  to  prevent  the  extension 
of  the  disease  by  greasing  the  head  very  freely  to  hinder  the  sporules 
reaching  the  unaffected  hair.  The  uncontaminated  members  of  the 
family  should  also  use  grease  to  the  hair  freely  for  the  same  purpose, 
and  probably  it  would  be  more  preventive  to  use  a  mild  mercurial 
pomade,  or  quinine  dissolved  in  glycerine,  so  that  the  sporules  may 
ahght  on  some  substance  destructive  to  them. 

Oils  and  fats  are  not  used  topically  in  diseases  of  the  mouth,  nor 
do  fats  undergo  alteration  in  this  cavity,  and  they  are  almost  as  little 
affected  m  the  stomach.  If  enclosed  in  albuminous  walls,  as  in  the 
form  of  cell,  these  being  dissolved,  the  fat  is  set  free.  Although 
themselves  not  acted  upon  by  the  stomach,  fats,  however,  act  upon  the 
other  forms  of  food;  they  certainly  promote  the  fermentation  of  sugar 
and  starch ;  and  it  is  generally  accepted  that  fats,  by  assisting  those 
chemical  changes  which  constitute  digestion,  aid  the  conversion  of  the 
nitrogenous  food.  For  example,  fats  assist  the  fermentation  of  milk, 
and  promote  the  process  of  artificial  digestion ;  and  this  action  of  fats 
upon  food  can  be  demonstrated  outside  the  body.  But  how  fats  effect 
hese  changes,  and  whether  at  the  same  time  they  themselves  are  in 
ZleZT%r constitution,  are  questions  at  present  quite 

::^^i^r;r:::^^r"^^ a^tLtormati::^ 

undecided  question  rtll^i;^^^^^^^^^^^^^^  - 

cr^t.  duct  is  tied  anim^jr::^^;: 

thitr  r::sn;rrts:ir^rr  zr^r'  - 

small  part  does  pass  into  the  circula  io  th  ^fo^'^.'^Lf"'^''^  T 
unsaponified  fat  is  visible  in  th^  r         ,  '  ""i^ch 
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and  in  support  of  this  proposition,  apart  from  other  evidence  possible 
to  adduce,  it  may  be  advanced  that — 

I.  In  capillary  tubes  moistened  with  water  fats  rise  scarcely  at  all; 
but  if  the  tubes  are  moistened  with  bile,  the  fats  rise  from  twelve  to 
fourteen  times  higher. 

II.  While  fats  pass  with  extreme  difficulty  through  moist  animal 
membranes,  if  these  are  moistened  with  bile  the  fats,  as  may  be  shown 
experimentally,  pass  readily. 

Fats  pass,  to  a  small  extent,  into  the  blood  by  the  agency  of  the 
intestinal  juice. 

The  chief  part  of  the  fat  passes  into  the  lacteals ;  a  little  into  the 
veins,  to  be  conveyed  to  the  liver,  there  to  be  converted  into  cholic 
acid;  or,  at  least,  it  is  probable  that  the  oleic  acid  undergoes  this 
change.  The  choUc  acid,  uniting  with  the  soda  set  free  when  the 
hydrochloric  acid  of  the  gastric  juice  is  poured  into  the  intestines, 
forms  a  kind  of  soap,  namely,  the  taurocholate  and  glycocholate  of 
soda.  These  again  find  their  way  into  the  intestines,  and,  after  serving 
their  destined  purpose  there,  the  base  reunites  with  the  acid  of  the 
gastric  juice  from  which  it  has  been  separated. 

The  influence  of  fats  on  the  secretion  of  bile  varies  according  to 
circumstances ;  if  taken  on  an  empty  stomach,  fats  lessen  the  biliary 
secretion ;  if  taken  with  or  after  food,  they  increase  it. 

As  food  greatly  augments  the  flow  of  bile,  we  have  here  an  indica- 
tion,  abundantly  corroborated  by  experience,  to  give  fats  either  with  or 

soon  after  a  meal.  .  t  i  • 

The  melting  point  of  a  fat  must  influence  its  absorption  ;  for  it  this 
point  is  above  the  temperature  of  the  body,  the  fat,  unless  dissolved 
in  the  more  liquefiable  fats,  must  remain  unabsorbed. 

The  stomach  tolerates  animal  far  better  than  vegetable  fats  ;  more- 
over, animal  fats  may  be  given  in  larger  doses,  and  for  a  longer  time; 
circumstances  which,  in  some  measure,  explain  the  medicmal  superiority 

of  animal  over  vegetable  fats.  ,  ,  ■,       .i    1   j  tr, 

There  is  a  limit  to  the  quantity  of  fats  absorbable  by  the  body.  In 
regard  to  cod-liver  oil,  at  first  only  a  small  quantity  is  taken  up,  and 
offen  for  some  weeks  some  of  it  appears  in  the  motions ;  ^o-'^^^Y^^^ 
and  more  of  it  becomes  absorbed,  till  full  doses  ^  borne 
entrance  into  the  circulation;  but  in  too  large  a  quantity  this  oil  is 
habTe  to  decompose,  and  to  form  hurtful  acids,  exciting  nausea,  vomit- 
nt  colic,  and  diarrhea.    This  limitation  to  the 

wSl  as  the  irritation  caused  by  any  excess  ^"^^--^^^^^S  ^^^^f:^;"^^^"^ t 
are  sufficient  reasons,  to  say  nothing  of  ^^^^^J^' 1°  a  dose 

sirable  to  give  more  fat  than  can  be  appropriated.  Too  la.g.  a  dose 
is  both  wasteful  and  harmful.  By  examining  the  motions  day  by  day 
we  can  at  any  time  ascertain  if  too  much  is  admimstereC. 


OILS. 


299 


Catarrh  of  the  intestines  is  a  condition  unfavourable  to  the  absorp- 
tion of  fat.  Oils  are  sometimes  given  after  a  poisonous  dose  of  a 
corrosive  substance,  with  the  intention  of  forming  a  protective  sheath- 
ing to  the  mucous  membrane,  but  it  is  impossible  to  give  a  coating  of 
oil  to  a  membrane  moistened  with  water. 

Fat  is  speedily  saponified  in  the  lacteals  and  blood-vessels,  and  most 
of  it  in  the  blood-vessels  appears  to  collect  in  the  blood-corpuscles,  and 
may  contribute  to  their  formation,  growth,  &c. 

Fats,  as  we  have  said,  are  heat-giving,  force-supplying,  and  plastic. 
In  common  with  other  combustible  substances,  they,  through  oxidation, 
uphold  the  temperature  of  the  body.  This,  though  an  important,  is 
not  their  only,  nor  their  most  valuable,  function. 

Fats,  like  phosphate  of  lime,  are  necessary  both  to  growth  and  nutri- 
tion j  for  in  the  most  vitally-endowed  organs  fats  are  found  in  excess, 
and  abound  wherever  cell-growth  proceeds  rapidly ;  it  abounds  even  in 
disease,  for  much  fat  is  found  in  fast-growing  cancer ;  it  is  found,  more- 
over, associated  with  the  more  highly-organized  constituents.  Thus  the 
fat  existing  in  pus  is  chiefly  associated  with  the  corpuscles,  compara- 
tively little  being  found  in  the  serum.  More  fat  is  found  in  plastic 
than  in  non-plastic  formations ;  in  fact,  observations  day  by  day  demon- 
strate more  and  more  the  importance  of  fats  as  tissue-forming  substances. 
Facts  like  these  obviously  bear  on  the  use  of  the  members  of  this  group 
in  disease;  but  to  this  subject  we  shall  return  shortly. 

Recent  observations  tend  to  show  that  facts  are  force-yielding  sub- 
stances, and  that  the  peculiar  forces  of  the  body  are  mainly  derived 
from  the  fats  we  consume.  Only  a  short  time  ago  it  was  considered 
that  the  forces  of  the  body  were  derived  from  the  combustion  of  the 
nitrogenous  structures,  but  many  circumstances  tell  conclusively  against 
this  hypothesis. 

1.  After  severe  and  prolonged  exercise,  the  urea  of  the  urine  is  scarcely  increased  • 
ancl  as  his  substance  is  a  measure  of  the  consumption  of  nitrogenous  materials,  it 
follows  that  at  such  times  but  little  of  it  is  consumed. 

2.  Under  exertion,  enormous  quantities  of  carbonic  acid  are  exhaled  from  the  lunes 
pointing  indubitably  to  the  combustion  of  carbo  hydrates,  or  of  fatty  substances,  the 
urea  at  the  same  time  not  being  increased. 

rJ'  ^'^'^"s  chiefly,  not  in  the  blood,  but  in  the  muscles  themselves 

for  when  these  are  separated  from  the  body,  and  made  to  contract  under  a  bell  .hs  ' 

..tJ^  experiment  that  when  only  starchy  and  fatty  foods  are 

Drs.  Cutler  and  Bradford,  using  Malassez's  method  of  counlins  the 
ed  corpuscles  find  that  in  health  cod-liver  oil  causes  ankc  "i  in 
the  number  of  red  corpuscles,  and  a  slight  increase  in  the  whi"e 
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Fats,  being  necessary  to  growth,  nutrition,  and  the  due  performance 
of  the  bodily  functions,  are  pecuHarly  suited  to  convalescents  from  acute 
general  diseases.  Fats  are  also  useful  in  many  chronic  affections. 
On  the  subsidence  of  many  acute  inflammations,  as  of  the  kidneys, 
heart,  or  lungs,  a  chronic,  but  not  less  fatal,  condition  may  be  left, 
a  condition  the  danger  of  which  is  in  proportion  to  the  health 
of  the  patient  previous  to  the  acute  attack.  If  the  patient's  health 
has  been  impoverished,  or  if  he  is  the  subject  of  tuberculosis,  or 
of  scrofula,  many  sequelae  are  apt  to  occur.  Middle-aged  and  old 
people,  in  whom  the  nutritive  process  begins  to  flag,  are  more  liable  to 
chronic  diseases  after  acute  attack.  A  like  danger  threatens  children 
whose  previous  health  has  been  damaged  by  unhygienic  conditions.  It 
benefits  the  chronic  degenerative  diseases  of  old  age.  These  and  other 
maladies  depend  on  deficient  nutrition,  and,  as  fats  are  peculiarly  pro- 
moters of  this  function,  they  are  especially  useful  in  such  chronic 
maladies. 

The  dependence  of  chronic  aff"ections  on  the  state  of  general  nutrition 
may  be  shown  in  another  way.  Persons  are  found  to  suff"er  from  some 
slight  local  affection,  but  little  troublesome  while  the  health  is  unbroken, 
but  as  the  weakest  link  of  the  chain  is  the  first  to  yield,  so,  if  the  health 
gives  way,  the  local  mischief  becomes  immediately  developed  or  aggra- 
vated. Thus  many  individuals  are  able  to  measure  the  state  of  then- 
general  health  by  the  condition  of  a  local  disease.  Here,  again,  any 
treatment  restorative  of  the  general  health  will  reduce  the  local  affection 
to  its  former  unimportant  state,  and  in  such  a  case  cod-liver  oil  is  often 

indicated.  .        .,  . 

Thus  experience  confirms  the  efficacy  of  cod-liver  oil  m  many 
chronic  inflammations,  as  of  the  heart,  lungs,  and  kidneys  and  in 
the  sequete  of  the  acute  specific  diseases,  as  the  chrome  discharge 
from  the  ears  or  nose  so  often  left  by  scarlet  fever  or  measles. 

Cod-liver  oil  is  of  special  service  in  scrofula,  tending  to  remove  the 
various  manifestations  of  this  disease,  as  chronic  discharge  from  the 
ears  and  nose,  strumous  ophthalmia,  strumous  disease  of  the  bones, 

strumous  abscesses,  &c.  .  , 

In  the  treatment  of  phthisis  cod-Uver  oil  stands  pre-emment.  The 
ten.^  Phth  sis  however  includes  several  distinct  diseases.  For  oui 
puTls^  t  Sufficient  here  to  divide  them  into  the  febrile  ..d  non 
febrUe  varieties  :-those  forms  manifesting  preternatural  heat  of  the 
bod  and  Sose  in  which  the  temperature  is  natural  or  nses  only  occ^^ 
sionally,  and  for  a  short  time.  The  existence  of  fever  j^^^^^^^^^^^ 
forms  of  phthisis  is  by  no  means  an  indication  of  t  e  ^^^^^Z 
harmfulness  of  cod-liver  oil,  for  in  this  -^^^mon  man  pa Ucn^  dex.  e 
considerable  benefit  from  it.  In  this  form  of  P^tl  '  ,  -  mdced  m 
all  cases,  we  must  be  guided,  in  the  employment  of  this  rcmcdN, 
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only  by  the  nature  of  the  disease,  but  also  by  the  state  of  the  patient 
in  other  respects.  If  the  digestion  is  good,  cod-Hver  oil  may  generally 
be  given  with  advantage ;  but,  if  the  stomach  is  irritable,  then  cod- 
liver  oil  does  harm  by  still  further  disordering  it. 

In  the  chronic  or  non-febrile  forms  of  phthisis,  cod-liver  oil  is  gene- 
rally well  borne  and  does  great  good:  but,  as  with  the  more  acute 
varieties,  it  sometimes  upsets  the  stomach.  It  is  generally  held  that 
diarrhoea  in  phthisis  is  a  decisive  indication  against  the  employment  of 
the  oil;  but  this  is  only  partly  true.  Cod-liver  oil,  no  doubt,  some- 
times increases  diarrhoea,  but  this  chiefly  arises  when  the  dose  is  unduly 
large,  or  too  frequently  administered  j  if  only  a  teaspoonful  is  given  at 
a  dose  once  or  twice  a  day,  the  oil  often  even  controls  diarrhoea.  In 
cases  of  phthisis  with  diarrhoea,  it  is  a  good  plan  to  begin  the  cod-liver 
oil  with  cautiously  small  doses,  and  if  it  suits  it  may  be  given  with 
greater  freedom.  An  excellent  method  is  to  give  a  teaspoonful  the  last 
thing  at  night,  immediately  before  sleep,  when  it  may  often  be  borne 
without  producing  either  nausea  or  diarrhoea,  though  previously  it  had 
occasioned  one  or  both  of  these  symptoms. 

In  the  early  stage,  as  might  be  expected,  phthisis  is  most  benefited 
by  the  use  of  oils. 

Phlegmatic  persons,  with  sallow  skins  and  dark  complexions,  benefit 
more,  it  is  said,  by  cod-hver  oil  than  persons  of  sanguine  temperament 
and  florid  complexion. 

Cod-liver  oil  is  often  very  serviceable  in  chronic  rheumatism,  rheu- 
matoid arthritis,  chronic  gout,  chronic  skin  affections,  syphilitic  or 
otherwise.  It  is  also  particularly  useful  in  emphysema  of  the  lunes 
and  chronic  bronchitis;  in  the  former  checking  lung  degeneration,  in 
the  latter  controlling  expectoration. 

Many  persons,  especially  the  aged,  complain  of  much  sinking  or 
a  sensation  of  "craving"  at  the  epigastrium,  relieved  for  a  short  fime 
only  by  food,  a  condition  sometimes  connected  with  atonic  dyspepsia 
sometimes  dependent  on  the  general  state  of  health.    If  the  intesdnal 
canal  is  not  in  an  irritable  condition,  cod-liver  oil  will  remedy  this  s  nk 
mg.    Middle-aged  patients,  suffering  from  that  anomalous  grou  of 
symp  oms  ca  led  hysteria,  sometimes  complain  of  the  same  irksome 
symptoms.    In  this  case  oil  will  remove  the  sinking,  while  it  will 
simultaneously  relieve  the  other  symptoms  of  the  group 

Cod-hver  oil  and  quinine  is  the  best  treatment  for  giddiness  in  the 
aged,  that  is  when  this  symptom  is  not  ascribable  to^er  ou  o'a 
Drain  disease,  but  probably  to  atheromatous  changes  in   he  bmk 
vessels,  or  to  a  weak  heart.  ^ 

Fats  are  of  special  use  in  the  chronic  diseases  of  children  arisin. 
from  mal-nutntion,  and  any  local  malady  will  generallv  dJ.?'  ^ 
restoring  nutrition  and  growth  to  the  healthy  state         '      ^  ^  °" 
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Cod-liver  oil  often  favourably  modifies  the  pourse  of  laryngismus 
stridulus,  rickets,  chorea,  the  middle  and  after  stage  of  whooping-cough, 
and  chronic  coughs. 
The  obstinate  constipation  of  children  sometimes  yields  to  cod-liver  oil. 
The  chronic  diarrhoea  of  a  few  pale,  stinking,  pulpy  motions  daily 
will  reduce  a  child  a  few  months  old  almost  to  a  skeleton.  The  skin 
becomes  leathery  and  wrinkled,  food  is  perhaps  rejected,  and,  when 
brought  to  this  dangerous  pass,  thrush  breaks  out.  Whilst  combating 
the  diarrhoea  or  vomiting,  a  teaspoonful  or  half  a  teaspoonful  of  cod- 
liver  oil,  given  to  the  child  nightly  before  sleep,  gradually  increasing  the 
quantity  and  frequency  of  the  dose,  will  neither  increase  the  vomiting 
nor  the  diarrhoea,  but,  on  the  contrary,  will  promote  nourishment, 
growth,  improve  the  general  health,  and  rescue  the  patient  from  a 
perilous  condition. 

Hitherto,  fats  have  been  spoken  of  for  the  most  part  in  common,  but 
they  certainly  are  not  all  equally  useful  therapeutic  agents. 

As  we  have  seen,  animal  fats  are  to  be  preferred  to  vegetable  fats  ; 
and  liver  fats  are  generally  esteemed  beyond  all  others.  Whether  cod- 
liver  oil  is  superior  to  that  derived  from  the  livers  of  other  animals  is 
difficult  to  decide— since  much  of  the  cod-liver  oil  of  commerce  is  pro- 
cured, not  only  from  the  Hvers  of  various  fish,  but  likewise,  it  is  said, 
from  those  of  other  marine  animals. 

The  superiority  of  cod-liver  oil  has  been  thought  to  depend  on  the 
minute  quantities  of  iodine,  phosphorus,  or  bile  it  contains— a  conjec- 
ture clearly  wrong,  for  the  effect  of  these  substances  in  disease  is 

dissimilar  to  that  of  the  oil.  . 

The  superiority  of  liver  oils  is  ascribable  to  their  easy  toleration  by 
the  stomach  They  generally  can  be  taken  without  inconvenience  for 
months  or  years,  while  other  fats  and  oils  often  produce  nausea,  loss  of 
appetite,  and  diarrhoea.  There  is  reason  to  think  that  cod-liver  oil  is 
more  easily  absorbed  than  other  oils.  _ 

Cod-liver  oil  at  first  often  excites  nausea,  vomiting,  and  disagreeable 
eructations.    Occasionally,  the  difficulty  in  overcoming  the  distaste  for 

Wstedicine  is  almost  insuperable  ;  yet  disgust  is  general  y  ov-^^^^^ 
and  in  a  short  time  the  oil  is  taken  even  with  relish,  and  children, 

ndeeS,  :ften  come  to  regard  it  as  a  treat.  at  1^^^ 

mencementof  the  course,  a  child  becomes  f^^S^^  '^ppeWel^^^^^^ 
appears  worse  ;  but  usually,  after  a  week  or  ten  days,  the  oil  begins 
be  tolerated,  and  then  improvement  sets  in. 

The  nausea  and  vomiting  sometimes  caused  by  this  emedy  m^^^^^^^^^ 

produced  by  too  large  a  dose.    At  f     ^f  ^ot  nee  o^e  dc^^ 
ess,  is  enough ;  and  should  the  stomach       ^^^^^  ."^^^f °  ^ 
onl^  should  be  given  daily  ;  and  it  is  a  good  practice  to  give  it  at  m.i 
time,  just  before  lying  down  to  sleep. 
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Cod-liver  oil  is  often  administered  in  such  quantities  that  it  can 
scarcely  be  borne,  even  when  the  stomach  is  accustomed  to  it.  Weeks, 
and  even  months,  may  elapse,  before  full  doses  of  oil  can  be  digested 
and  absorbed ;  hence,  if  swallowed  in  undue  bulk,  it  merely  passes  off 
by  the  motions,  and  by  its  decomposition  is  liable  to  disorder  the  intes- 
tines. An  examination  of  the  motions  will  show  whether  the  oil  is 
given  in  excess. 

Cod-liver  oil  should  be  taken  after  food,  on  orange  or  ginger  wine, 
or  weak  brandy-and-water,  or  some  agreeable  tincture  of  orange-peel, 
and  should  be  so  poured  as  not  to  touch  the  glass,  but  to  float  on  the 
surface  of  the  wine  or  the  brandy  as  a  globule,  and  thus  tossed  off.  A 
littie  salt  taken  immediately  before  and  after  the  dose  often  removes 
the  taste  and  prevents  nausea,  and  it  is  said  that  a  few  drops  of  ketchup 
added  to  the  oil  will  cover  its  taste. 

A  mixture  composed  of  equal  parts  of  cod-liver  oil  and  fresh  mucilage 
of  gum  acacia  and  water  has  very  little  taste,  and  the  addition  of  two 
minims  of  oil  of  lemons  to  each  ounce  of  this  mixture  eff'ectually  con- 
ceals the  fishy  flavour. 

A  cod-liver  oil  jelly  has  recently  been  prepared,  said  to  contain  70 
per  cent,  of  oil.    Bolted  like  jelly  it  is  almost  tasteless. 

Notwithstanding  such  ingenious  devices,  it  is  not  uncommon  to  meet 
with  patients  who,  even  after  repeated  trials,  cannot  tolerate  the  oil  on 
account  of  the  eructations,  loss  of  appetite,  nausea,  or  vomitin<^  In 
some  cases  this  intolerance  is  due  to  dyspepsia;  but  it  is  generally  due 
to  that  mabihty  to  digest  and  absorb  fat  so  commonly  noticed  in  con- 
sumption, even  before  its  development.  This  fact  has  been  much 
dwelt  on  by  Dr.  Balthazar  Foster,  who,  led  by  some  suggestive  experi- 
ments of  Claude  Bernard-in  the  case  of  patients  intolerant  of  oil 
uses  ether  as  a  means  of  assisting  the  digestion  and  absorption  of  fat. ' 

Uaude  Bernard  has  shown  that  the  action  of  ether  "is  twofold— fi) 
It  stimulates  the  pancreas  and  glands  of  the  duodenum  to  pour  out  their 
ecretions  freely,  and  (3)  at  the  same  time  facilitates  the  absorption  of 
those  very  substances  which  these  secretions  are  designed  to  digest.  In 
other  words,  ether  not  only  obtains  for  us  the  secretions  required  to 
digest,  but  promotes  the  absorption  of  these  fats  when  digested  "  Ber- 

se'cfetioT'TfL'f  ^'^^'^  ^^'-^  °f 

^r  tZ^'  S  Prolonged  investigation  of  the  influence  of  ether 
Dr.  Balthazar  Foster  finds  that  oils  and  fats,  which  otherwise  cause 
nausea  and  sickness,  are  by  means  of  this  combination  retained  aiS 
digested,  thus  increasing  appetite,  nutrition,  and  weight.  D  Foster 
employs  ether  purus  of  the  Pharmacopeia  in  doses'of  from  ten  to 
fifteen  minims  to  every  two  drachms  of  oil.  The  ether  mnv  L I 
either  separately  or  with  the  oil ;  but,  as  the  ethe7ma  ks  th  f  ^'"^^ 
ness  of  the  oil,  it  is  better  to  combine  them  ' 
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Lime-water  mixed  with  the  oil  sometimes  obviates  nausea,  and  even 
diarrhcea. 

Fats  are  consumed  in  the  body,  but  sometimes  a  small  quantity- 
escapes  with  the  fseces  and  urine.  The  quantity  escaping  by  the  urine 
is  insignificant,  except  in  the  disease  called  chylous  urine,  when  fat  is 
often  present  in  considerable  amount.  In  Bright's  disease  a  little  fat 
is  voided  with  the  uriniferous  casts  in  the  urine. 


CASTOR  OIL.    CROTON  OIL. 

These  oils  consist  of  a  bland  oil  with  a  variable  quantity  of  an  acrid, 
irritating,  purgative  matter,  which  imparts  to  them  their  characteristic 
properties.  This  irritating  substance  exists  in  a  small  proportion  in 
castor  oil  and  in  a  larger  degree  in  croton  oil.  Croton  oil  irritates  the 
skin,  produces  redness,  vesication,  and,  with  a  strong  application,  even 
pustulation,  followed  by  scars.  The  irritating  effect  is  increased  by  the 
admixture  of  alkalies;  hence  liquor  potassse  is  sometimes  added  to 
intensify  the  effects  of  croton  oil. 

Its  action  is  very  variable  ;  several  applications  on  successive  days 
may  produce  but  sHght  vesication,  whilst  sometimes  a  single  moderate 
application  sets  up  great  irritation,  much  vesication,  and  even  pustula- 
tion    Caution  is  therefore  needful.    When  applied  too  energetically 
or  too  persistently,  croton-oil  liniment  sometimes  produces  superficial 
papilliform  white  round  scars,  with  a  hair  folUcle  in  the  centre.  These 
scars  gradually  disappear.     Croton-oil  liniment  apphed  to  the  chest  of 
phthisical  and  bronchitic  patients  is  highly  esteemed  as  a  counter-irri- 
tant but  owing  to  the  vesication  it  produces,  it  cannot  generally  be 
repeated'more  than  once  or  twice  on  successive  days,  and  sometimes 
only  one  application  can  be  borne.    In  bronchitis  and  phthisis,  cro  on- 
oUUnimentis  sometimes  preferred  to  mustard  poultices,  and  indeed 
r.nL  patients  aver  that  croton  oil  gives  them  greater  relief  than 
Sees     The  vesication,  being  a  decided  disadvantage,  the 
Tt  n^^.'^^^^^^^^^^^^  conveying  any  of  the  croton  apphcation 

rtend"  parts  of  die  skin,  lest  it  should  l-jfe^^^^^^^^^^^^ 
severe  inflammation  of  the  face  or  scrotum.    Di.  T^lbu  7  Fox  s  ates 
that  croton  oil  sometimes  produces  a  ^y^"].^^^^^^^^ 
lasting  for  a  few  days,  where  no  ^-ect  applica  on  of  t  - 
have  occurred ;  and  I  too  have  seen  this  erythema  of  the  face 
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during  the  employment  of  croton  oil.  It  is  hard  to  say  whether  this 
erythema  depends  on  the  action  of  the  croton  oil  after  its  absorption 
into  the  blood,  or  on  the  volatile  acrid  principle  reaching  the  face 
through  the  air,  or  by  means  of  the  hands. 

As  is  the  case  sometimes  with  iodine  liniment,  and  now  and  then 
from  a  belladonna  plaster,  I  have  known  croton-oil  liniment  produce  a 
crop  of  itching  papules  which  have  spread  over  the  chief  part  of  the 
body,  reaching  even  to  the  feet. 

Pure  castor  oil  is  almost  tasteless,  Croton  oil  has  an  acrid  burning 
taste. 

These  oils,  apart  from  their  acrid  principle,  behave  in  the  stomach 
and  intestines,  for  the  most  part,  like  other  oils.  Croton  oil  in  a  large 
dose  inflames  the  stomach.  If  not  quickly  expelled  from  the  intestines, 
they  become  absorbed  into  the  blood,  and  serve  the  same  purposes  as 
other  oils. 

The  acrid  matter  of  these  oils,  irritating  the  mucous  membrane  of 
the  mtestme,  excites  slight  catarrh,  and  by  this  means  purges  As 
alkalies  mtensify  the  action  of  the  acrid  principle,  the  purgative  effect 
of  these  oils  is  heightened  by  their  admixture  with  the  alkali  of  the  bile. 

These  oils,  especially  castor  oil,  are  commonly  used  as  purgatives 
Castor  oil  is  a  speedy,  certain,  and  somewhat  mild  purgative,  producino- 
only  one,  two,  or  three  motions,  with  little  griping.  It  is  said  to  purge 
when  injected  mto  the  veins,  or  even  when  applied  to  the  skin  :  and  if 
this  statement  is  true,  the  oil  must  have  an  especial  affinity  for  the 
intestines^  It  is  commonly  used  as  a  purgative  for  children,  women 
with  child,  after  parturition,  in  fever,  piles,  and  fissure  of  the  anus  It 
IS  not  a  good  purgative  in  habitual  constipation,  as  it  increases  the 
torpid  habit  of  the  bowels,  an  effect  constantly  witnessed  in  children 

deorTssion     1,-^°"'''''  T'^"'^"'  ^'"^"""^  ''""'''^  ^^^^^  "^^"^h 

depression     It  is  an  uncertain  purgative,  sometimes  acting  in  half  an 

hour,  a  other  times  requiring  much  longer;  large  quantities,  ev  n  six 
01  eight  drops,  may  be  required;  hence  it  is  seldom  used,  unless,  as  n 
apoplexy,  coma  and  mama,  when  it  is  important  to  administer  a  ourga 
tive  of  sinall  bulk     It  is  sometimes  employed  in  obstinate  constipation 
when  other  purgatives  have  failed.    It  is  a  good  plan  to  give  a  quarter 
or  a  third  of  a  minim  every  hour,  by  which  means  a  much  smaller  JJ  a 
quantity  often  succeeds  better  than  a  larger  quantity  given  in  one  do  e 
Owing  o  Its  acrid  taste  it  is  generally  administered     the  form  of  p  U 
except  to  patients  in  a  state  of  insensibility,  when  it  is  mixJd?,  ,-H  ' 
httle  butter  or  lard,  and  conveyed  to  the  Lk  of  th^tong  '  d\: 
swallowed  involuntarily,  or  trickles  down  the  throat 

Rohrig,  from  experimental  evidence,  is  led  to  conclude  that  croton 
oil  given  to  fasting  animals  is  a  powerful  stimulant  of  thTv  T 
Rutherford  and  Vignat  did  not  get'this  result  in  tei^  experLrnS 

X, 
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As  these  oils  remain  but  a  short  time  in  the  intestines,  the  greater 
part  passes  out  with  the  motions.  Probably  little  of  the  acrid  matter 
passes  into  the  blood,  since  unless  croton  oil  is  swallowed  in  large 
quantity,  those  serious  symptoms,  seen  after  its  injection  into  the  veins, 
do  not  occur. 

Like  other  purgatives,  these  oils  may  influence  distant  organs,  as  the 
kidneys,  and  act  as  diuretics. 

Croton  oil  has  been  used  in  hydrocephalus,  and  it  is  said  to  have 
removed  the  excess  of  fluid  from  the  ventricles  of  the  brain. 

Mr.  Sewell,  of  Ottawa,  Canada,  recommends  croton  oil  in  sciatica, 
obstinate  pleurodynia,  and  crick  of  the  neck,  and  he  states  that  other 
purgatives  cannot  be  efl'ectively  substituted  for  croton  oil.  He  lays 
great  stress  on  the  evacuation  of  blackened  fseces.  No  doubt  some 
cases  of  sciatica  depend  on  a  loaded  rectum  or  descending  colon, 
when  any  purgative  will  be  useful ;  but  apparently  these  are  not  the 
cases  referred  to  by  Mr.  Sewell.  This  treatment  sometimes  relieves  or 
even  suddenly  cures  unconstipated  patients,  but  it  produces  a  good  deal 
of  temporary  weakness. 

Diarrhoea  in  children  sometimes  yields  to  eight  or  ten  drops  of  castor 
oil  suspended  in  mucilage ;  but,  unfortunately,  the  indications  for  this 
treatment  being  unknown,  it  often  fails. 

In  the  early  stages  of  diarrhoea  it  is  a  common  practice  to  administer 
a  dose  of  castor  oil,  to  carry  away  the  irritant  exciting  the  discharges. 

A  drop  of  castor  oil  introduced  into  the  eye  will  often  allay  pain  and 
intolerance  of  light  produced  by  a  fine  irritant,  as  sand. 

Castor  oil  may  be  taken,  almost  if  not  quite  tastelessly,  in  beef-tea 
highly  peppered  and  well  salted ;  or  the  oil  may  be  beaten  up  with  an 
equal  quantity  of  the  froth  of  porter,  and  tossed  off  before  the  con- 
stituents have  separated.  A  mixture  consisting  of  castor  oil,  half  an 
ounce ;  'fresh  mucilage  of  acacia,  three  drachms ;  distilled  water,  five 
drachms,  has  very  little  taste.  It  may  be  flavoured  with  oil  of  pepper- 
mint or  oil  of  lemons.  It  is  a  good  plan  to  pour  into  a  wetted  glass 
the  required  dose,  and  then  toss  it  off  without  letting  the  oil  mipmge 
upon  the  teeth. 


GLYCERINE. 

The  applications  of  glycerine  are  endless.  It  is  a  useful  application 
f^chapp  d   ps^  and  for  rough  furfuraceous.  and  melast.c 

k  n  lXafter  eczema,  or  other  skin  complaints.  It  restores  suppleness 
0  he  tlsues,  and  allays  burning,  tingling,  and  smartu:g.  Undiluted 
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glycerine  may  cause  inflammation  and  smarting,  hence  it  should  be 
mixed  with,  an  equal  quantity  of  rose-water  or  eau  de  Cologne.  Gly- 
cerine of  starch  acts  still  better  in  rendering  the  skin  soft  and  supple. 
In  xeroderma  a  bath  should  be  taken  daily,  and  the  ointment  rubbed 
in  after  wiping  the  body  thoroughly  dry.  Glycerine  is  a  good  applica- 
tion for  dryness  of  the  meatus  of  the  ear ;  and  when  the  tympanum  is 
ruptured  it  covers  the  opening  in  the  tympanum  with  a  thin  film,  supply- 
ing for  a  time  the  place  of  the  lost  membrane. 

Dr.  M.  Rosenthal  recommends  glycerine  as  a  solvent  for  alkaloids 
mployed  hypodermically.  One  drachm  of  glycerine  will  dissolve  ten 
grains  of  muriate  of  morphia,  twenty  grains  of  sulphate  of  quinia,  and 
only  one  grain  of  curare. 

The  lips,  tongue,  and  gums,  when  dry  and  coated  with  dried  mucus 
in  acute  diseases,  should  be  washed  and  kept  moist  several  times  a  day 
with  glycerine,  which  greatly  improves  the  comfort  and  appearance  of 
the  patient.  If  the  sweet  taste  of  glycerine  is  unpleasant,  it  will  answer 
as  well  if  diluted  with  an  equal  quantity  of  water  or  lemon-juice. 

In  the  last  stage  of  chronic  diseases,  as  phthisis,  when  the  mucous 
membrane  of  the  mouth  becomes  dry,  red,  shiny,  and  glazed,  a 
condition  which  causes  much  distress,  and  is  usually  accompanied  by 
great  thirst,  a  wash  of  glycerine  and  water,  to  rinse  the  mouth,  will 
reheve  this  harassing  condition.  Undiluted,  glycerine  is  apt  to  make 
the  mouth  clammy  and  sticky.    Glycerine  will  sometimes  cure  thrush. 

Glycerine  of  carbolic  acid  is  a  useful  application  to  foetid  sores  and 
open  cancers  of  the  surface  of  the  body  or  of  the  uterus.  It  removes 
the  offensive  odour  of  the  discharge,  and  improves  the  condition  of 
the  sore. 

A  pledget  of  cotton-wool  saturated  with  glycerine  and  applied  for 
several  hours  to  the  congested  neck  of  the  womb  will  induce  a  copious 
serous  discharge,  and  will  give  as  much  relief  as  the  application  of 
leeches.  The  pledget  should  be  fastened  with  a  piece  of  twine,  so  that 
the  patient  herself  can  readily  withdraw  it. 

Glycerine  of  borax  is  a  good  application  in  pityriasis  of  the  scalp 
aphthae,  and  thrush.  '  ' 

Glycerine  is  much  used  now  in  the  manufacture  of  medicated 
pessaries. 

Glycerine  has  been  used  in  place  of  sugar,  as  in  diabetes  It  has 
also  been  recommended  as  a  substitute  for  cod-liver  oil,  but  experience 
has  shown  its  inferiority. 

One  of  the  best  preventives  of  bed-sores  is  glycerine  or  glycerine 
cream.  The  part  exposed  to  pressure  should  be  washed  mornine  and 
evenmg  with  tepid  water,  and  carefully  dabbed  quite  diy  with  a  soft 
towel,  and  then  gently  rubbed  over  with  a  little  glycerine  or  glycerine 
cream.    If  the  sknr  is  sore  or  tender,  the  glycerine  cream  is  best  A 
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draw-sheet  made  of  linen,  and  sufficiently  large  to  be  firmly  tucked  in 
at  both  sides  of  the  bed  (as  any  folds  or  creases  are  very  apt  to 
produce  tenderness  and,  eventually,  sores)  will  prevent  soiling  of  the 
bed-clothes.  This  preventive  treatment  should  be  commenced  before 
the  on-coming  of  redness  or  tenderness. 

It  is  impossible  here  to  indicate  all  the  manifold  uses  of  glycerine. 


ON  DIFFERENT  KINDS  OF  TANNIN. 
ON  GALLIC  ACID. 

These  substances  produce  little  or  no  change  in  the  unbroken  skin,  but 
act  as  astringents  to  sores  and  mucous  membranes,  checking  secretion 
by  contracting  the  vessels  and  condensing  the  tissues.  They  precipitate 
albumen  and  thus  coat  over  wounds,  in  some  measure  protecting  them 
from  the  injurious  action  of  the  air,  whence  tannin-containing  substances 
are  applied  to  excoriations,  profusely-discharging  sores,  and  luxuriant 
granulations.  Tannin  is  conveniently  employed  in  the  form  of 
glycerine  of  tannin.  This  combination  is  useful  in  ozsena.  After 
measles,  scarlet  fever,  and  some  other  diseases,  the  inside  of  the  nose 
not  uncommonly  becomes  excoriated  and  reddened,  and  discharges 
freely  a  thin  sanious  or  thicker  purulent  fluid,  which,  on  drying,  scabs 
up  the  nose,  and  often  excites  eczema  of  the  upper  lip ;  now,  if  the 
inside  of  the  nose  is  well  brushed  out  with  glycerine  of  tannin,  the  dis- 
charge will  cease,  even  after  a  single  application ;  but  if  the  scabs  are 
thick,  they  must  be  thoroughly  removed  to  enable  the  application  to 
act  on  the  sore  secreting  surface.  Glycerine  of  tannin  cures  syphilitic 
ozsena  of  children  ;  it  arrests  the  discharge,  reduces  the  swelling  of  the 
mucous  membrane  which  produces  the  characteristic  sniffling,  and  by 
enabling  the  child  to  breathe  through  the  nose,  permits  sound 
refreshing  sleep  and  proper  suckling. 

•  Occasionally  among  adults  we  meet  with  an  impetiginous  eruption  of 
the  inside  of  the  nose,  most  severe  near  the  orifice  where  the  hairs 
grow,  but  extending  higher  in  a  milder  form.  Scabs  block  up  the  nose, 
especially  at  night,  and  the  ate,  and  sometimes  the  whole  of  the  nose, 
is  thickened,  dusky  red,  and  very  painful.  The  swelling  may  extend 
to  the  adjacent  structures,  and  may  merge  into  repeated  attacks  of 
erysipelas  of  the  face.  Glycerine  of  tannin,  applied  once  or  twice 
daily  to  the  whole  cavity  of  the  nose,  speedily  reduces  and  even  cures 
this  disease.  The  upper  part  of  the  nose  is  the  most  easily  cured,  but 
the  disease  situated  in  the  hairy  part  is  much  more  obstinate,  and  is 
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very  prone  to  recur  again  and  again.  Epilation  is  useful  in  obstinate 
cases.  Glycerine  of  starch  or  zinc  ointment,  applied  several  times  a 
day,  keeps  the  tissues  moist  and  supple,  and  is  a  serviceable  supple- 
mentary application. 

Glycerine  of  tannin  will  generally  check  the  nasal  discharge  of  thick, 
lumpy,  greenish-black,  and  stinking  mucus,  and,  even  when  it  fails,  it 
ordinarily  removes  the  offensive  smell.  In  other  forms  of  ozfena, 
especially  when  the  disease  affects  the  upper  and  back  part  of  the  nose 
v/ith  its  numerous  recesses,  it  is  preferable  to  flush  the  nose  with  a 
deodorizing  and  astringent  wash,  in  the  way  described ;  which,  besides 
benefiting  the  mucous  membrane,  washes  away  the  inspissated 
putrefying  discharge  on  which  the  stench  of  ozasna  generally  depends. 

Glycerine  of  tannin  is  very  valuable  in  otorrhoea,  a  common 
complaint  of  weak  unhealthy  children  after  severe  illnesses.  The 
external  meatus  must  be  filled  with  it,  and  retained  there  by  cotton- 
wool. One  application  usually  suffices,  but  a  slight  discharge  may 
remain,  or  return  in  a  few  weeks,  when  a  repetition  of  the  treatment  is 
called  for.  This  treatment  is  inapplicable  in  the  acute  stages  of  in- 
flammation of  the  meatus.  This  affection  is  much  more  difficult  to 
cure  when  the  tympanum  is  destroyed  and  the  small  bones  are  exposed ; 
indeed,  in  such  cases,  the  tannin  only  restrains  and  deodorizes  the 
discharge,  which  generally  returns  when  the  application  is  stopped. 
Glycerine  of  tannin  will  often  cure  the  chronic  vaginitis  of  children, 
a  complaint  generally  more  obstinate  than  either  ozaena  or  otorrhcea. 

Glycerine  of  tannin  is  useful  in  some  stages  of  eczema.  After  the 
removal  of  the  scales,  if  the  inflamed,  red,  swollen,  and  weeping  raw 
surface  is  painted  with  this  preparation,  it  notably  abates  the  discharge, 
redness,  heat,  and  swelling.  A  poultice  must  be  applied  at  night  f  if 
the  glycerine  of  tannin  excites  much  pain,  the  poultices  must  be  con- 
tinued night  and  day.  In  a  less  active  stage,  when  the  tissues  are  not 
•so  red,  swollen,  and  weeping,  eczema  yields  still  more  readily  to  gly- 
cerine of  tannin,  applied  twice  or  thrice  daily.  A  poultice  is  useful  at 
night.  Tannin-glycerine  quickly  allays  the  troublesome  itching,  ting- 
ling, and  burning,  so  common  in  eczema ;  hence  it  prevents  tearing 
with  the  nails  and  rubbing,  which  hinder  healing,  nay,  even  cause  the 
eczema  to  spread.  It  may  not  entirely  remove  the  disease  but  only 
reduce  it  to  the  desquamative  stage,  with  a  tendency  to  crack  and 
ooze,  when  tar,  carbolic  acid,  or  other  ointments  become  necessary  to 
complete  the  cure.  The  same  treatment  is  useful  in  impetifjo  A 
poultice  must  be  applied  each  night  to  remove  the  scabs  and  the 
tannin  application  should  be  employed  during  the  day     While  treit 

Zl'oLt"  ''''  ^^^^^t  ^^ot  be' 

Eczema  of  the  ears,  common  in  middle-aged  and  old  people,  readily 
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yields  to  glycerine  of  tannin,  unless  the  inflammation  runs  high,  with 
great  swelling,  heat,  and  weeping.  This  remedy  is  also  very  efficacious 
in  eczema  behind  the  ears  of  children,  one  or  two  applications  speedily 
drying  up  and  healing  the  eczema,  although  it  may  have  lasted  for 
weeks  or  months.  The  gums  must  be  lanced,  if  red  and  swollen,  and 
other  irritations  removed. 

Glycerine  of  tannin  sometimes  benefits  intertrigo. 

Glycerine  of  tannin  is  very  useful  in  many  throat  diseases.  Imme- 
diately after  acute  inflammation,  when  the  mucous  membrane  grows, 
less  red,  less  swollen,  becomes  moister,  and  is  covered  with  mucus  or  • 
pus,  glycerine  of  tannin  painted  on  the  pharynx,  hastens  recovery, 
prevents  chronic  inflammation  with  relaxation  of  the  mucous  mem- 
brane, which  often  follows  the  acute  disease,  heals  superficial  ulcer- 
ations occurring  as  the  acute  inflammation  subsides,  and  cures  hoarse- 
ness. 

Glycerine  of  tannin  is  useful  on  the  appearatice  of  ulceration  in 
aphthous  sore  throat.  In  chronic  inflammation  of  the  throat,  when  the 
mucous  membrane  is  relaxed,  swollen,  gi-anular-looking,  and  covered 
with  mucus  or  pus,  a  few  applications  of  glycerine  of  tannin  brace  up 
the  tissues  and  lessen  or  remove  the  hoarseness.  This  kind  of  throat, 
often  with  slight  enlargement  of  the  tonsils,  is  common  in  children,, 
and  sometimes  produces  deafness,  and  still  more  often  a  frequent 
hacking  cough,  which  may  keep  the  child  awake  the  gi-eater  part 
of  the  night.  In  children,  this  is  so  commonly  the  cause  of  cough,, 
that  it  is  well  always  to  examine  their  throats.  Glycerine  of  tanmn 
applied  daily  speedily  allays  the  cough,  and  cures  the  deafness.  Throat 
deafness  is  the  most  common  form  of  that  infirmity  in  childhood  ;  and 
when  not  due  to  enlarged  tonsils,  generally  depends  upon  the  kmd  of 
morbid  throat  just  described. 

Many  coughs  depend  on  the  state  of  the  throat,  a  fact  accepted  nx 
theory,  but  little  regarded  in  practice.  Glycerine  of  tannin  is  very- 
useful,  to  allay  the  cough  and  frequent  deglutition  excited  by  an  elon- 
gated uvula,  and  the  frequent  hacking  cough  in  phthisis,  due  to  inflam- 
mation or  ulceration  of  the  throat.  A  good  night's  rest  may  be  often 
obtained  by  painting  the  throat  shortly  before  bedtime,  and  a  small 
quantity  of  morphia  added  to  the  glycerine  of  tannin  mcreases  its 
soothing  effect.  Mopping  the  pharynx,  epiglottis,  and  adjacent  struc- 
tures with  this  application  will  much  rsduce  the  frequency  and  violence 
of  the  paroxysms  of  whooping-cough.  It  is  of  little  use  if  the  case  ib 
compHcated  with  catarrhal  or  other  inflammation  of  the  lungs,  tubei- 
culosis,  or  any  irritation,  as  that  from  teething  j  but  m  simple  uncom- 
plicated whooping-cough  it  is  very  useful.  The  paroxysmal  coug-^i 
often  left  by  whooping-cough,  which  readily  returns  on  catching  colcl, 
yields  to  this  treatment.    In  whooping-cough  and  the  foregoing  throat 
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diseases,  glycerine  of  tannin  is  better  than  a  solution  of  nitrate  of 
silver,  as  it  excites  less  pain,  and  is  less  disagreeable  to  the  taste. 
(See  Nitrate  of  Silver.)  Glycerine  of  tannin  is  more  efficacious  than 
tannin  lozenges. 

Glycerine  of  tannin  is  useful  in  ulcerative  stomatitis,  especially  in 
that  form  affecting  only  the  edges  of  the  gums ;  but  dried  alum  is  a 
better  application.    (See  Sahcine.) 

In  diphtheria  and  croup,  Trousseau  successfully  employed  a  solu- 
tion containing  five  per  cent,  of  tannin,  in  the  form  of  spray,  several 
times  a  day,  for  fifteen  or  twenty  minutes. 

Tannin  unites  with  albuminous  matter  in  the  stomach,  forming  an 
insoluble  substance,  and  any  tannin  left  uncombined  constringes  the 
mucous  membrane,  and  lessens  its  secretions.  As  tannin  likewise 
diminishes  the  solvent  power  of  the  gastric  juice,  it  is  inadvisable  to 
give  tannin-containing  substances  close  to  meal  times. 

It  is  asserted  that  tannin,  by  virtue  of  its  astringency,  cures  slight 
catarrh  of  the  stomach  ;  hence  tannin  preparations  are  occasionally 
employed  in  irritative  dyspepsia.  Some  give  tannin  for  pyrosis,  but 
they  do  not  discriminate  whether  it  checks  neutral,  alkaline,  or  acid 
pyrosis,  or  all  these  forms  of  the  complaint.  In  poisoning  by  alkaloids, 
as  strychnine  and  morphia,  tannin  is  given  to  render  them  less  soluble. 
Tannin  and  gallic  acid  control  bleeding  from  the  stomach.  The  mem- 
bers of  this  group  are  astringent  to  the  intestines,  lessening  their 
secretions  and  probably  their  contractions ;  hence  they  constipate,  and 
tannin-containing  substances,  as  catechu,  kino,  red  gum,  rhatany,  and 
hasmatoxylum,  are  very  useful  in  most  forms  of  acute  and  chronic 
diarrhoea.  The  members  of  this  group  are  employed  as  anal  injec- 
tions to  check  diarrhoea,  to  destroy  thread-worms,  and  to  restrain 
prolapsus  ani. 

Few  applications  are  so  useful  in  irritable  piles  as  gallic  acid  and 
opium  ointment.  The  combination  quickly  relieves  pain,  and  after  a 
time  even  reduces  the  size  of  the  hsemorrhoidal  tumours.  Calomel 
ointment,  too,  is  highly  spoken  of  by  my  friend  Mr.  J.  Bartlett. 

Owing  to  their  low  diffusion-power,  the  members  of  this  group 
must  pass  but  slowly  from  the  intestines  into  the  blood.  After,  if 
not  before,  absorption  into  the  circulation,  they  must  become  neu- 
tralized with  albumen,  and  for  this  reason  some  authorities  maintain 
that  tannin  and  its  allies  do  not  act  as  astringents  to  organs  distant 
from  the  intestines.  Nevertheless,  tannin  and  gallic  acid  are  fre- 
quently employed  with  considerable  benefit  to  check  bleeding  from 
the  lungs,  uterus,  and  kidneys,  and  with  less  apparent  benefit  to  check 
over-abundant  secretion  of  milk,  and  profuse  sweating. 

Tannin  is  sometimes  administered  to  diminish  the  loss  of  albumen 
m  chronic  Bright's  disease,  and  George  Lewald  has  experimentally 
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tested  Its  power  in  this  respect.  In  a  few  carefully-conducted  experi- 
ments, he  found  that  the  albumen  was  always  lessened  to  an  incon- 
siderable amount,  the  daily  average  diminution  amounting  to  about 
0-66  grammes.  Tannin  produced  a  much  more  decided  increase  in 
the  quantity  of  the  urine. 

An  injection  of  glycerine  of  tannin  is  very  beneficial  in  the  after- 
stages  of  gonorrhoea,  and  in  gleet,  but,  as  the  undiluted  preparation 
commonly  excites  much  pain,  it  should  be  mixed  with  an  equal  quan- 
tity of  ohve  oil  or  mucilage.  Two  drachms  of  this  mixture  is  enough 
for  each  injection.  Too  much  will  excite  frequent  and  painful  micturi- 
tion. This  injection  often  speedily  cures  gleet,  but,  hke  other  injec- 
tions, the  discharge  in  many  instances  ceases  only  during  its  employ- 
ment. Urethral  injections  should  be  persevered  with  eight  or  ten 
days  after  the  cessation  of  discharge,  and  as  they  are  apt  to  excite 
seminal  emissions,  should  not  be  employed  at  bedtime. 

Tannin,  either  alone  or  blended  with  other  astringents,  is  a  useful 
injection  in  leucorrhoea.  In  obstinate  cases,  and  when  the  os  uteri  is 
ulcerated,  a  suppository  of  tannin  and  cocoa-nut  fat  applied  to  the 
mouth  of  the  uterus  is  very  beneficial.  Glycerine  of  tannin  checks 
the  great  discharge  of  cancer  of  the  uterus,  and  destroys  the  stench  ; 
but  a  mixture  of  glycerine  of  tannin  and  glycerine  of  carbolic  acid  is 
still  more  useful. 

The  effect  of  the  members  of  this  group  on  the  natural  constituents 
of  the  urine  is  unknown.  Gallic  acid  "passes  unchanged  into  the 
urine,  and  has  been  detected  one  hour  after  being  taken."  Tannic  acid 
"  passes  off  by  the  urine  in  the  forms  of  gallic  and  pyro-gallic  acids, 
perhaps  of  a  saccharine  body."  (Parkes.) 


HAMAMELIS  VIRGINIGA. 

Various  preparations  of  the  witch  hazel  have  long  been  in  vogue 
in  America  among  the  natives  who  introduced  it  to  the  English 
settlers. 

It  is  chiefly  employed  in  haemorrhage,  and  is  most  serviceable  m 
passive  hcemorrhage.  Dr.  Preston  has  employed  it  largely  and  success- 
fully in  epistaxis,  and  his  experience  is  confirmed  by  that  of  many 
other  writers.  It  has  been  recommended  highly  in  the  hemorrhagic 
diathesis,  but  in  the  case  of  a  lad  with  this  peculiarity  I  employed  it 
in  vain  on  several  occasions  in  nose-bleeding.    It  has  been  found  very 
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serviceable  in  haemoptysis  and  hsematemesis.  Dr.  Hall  recommends 
it  in  dysentery  when  the  discharges  contain  much  blood.  I  have 
known  it  arrest  heematuria  in  four  cases  which  had  resisted  many  other 
remedies.  It  is  very  highly  recommended  in  piles,  both  to  check 
bleeding  and  to  cure  the  diseased  veins,  and  I  have  found  it  singularly 
successful  and  prompt  in  arresting  this  form  of  bleeding,  even  when 
amounting  to  half  a  pint  a  day,  repeated  almost  daily  for  months  or 
years.  It  is  also  very  useful  in  curing  the  piles,  if  it  is  employed  as 
an  injection  for  many  weeks,  or  even  months.  It  should  be  employed 
either  as  a  lotion,  injection,  or  cerate,  in  piles,  as  well  as  by  the 
mouth.  A  drachm  of  the  tincture  should  be  added  to  three  ounces 
of  cold  water  and  injected  each  night  at  bedtime,  or  before  breakfast. 
The  injection  should  be  retained.  It  has  been  recommended  in 
varicocele,  and  one  case  I  have  seen  in  which  during  the  employment 
of  this  drug  the  varicosities  entirely  and  apparently  permanently  dis- 
appeared. 

Dr.  Preston  extols  it  in  phlegmasia  dolens.  I  have  found  it  useful 
in  checking  that  slight  oozing  of  blood  after  a  confinement  which  may 
go  on  sometimes  for  weeks. 

The  dose  is  one  or  two  minims  of  the  tincture  every  two  or  three 
hours,  large  doses  being  liable  to  produce  severe  throbbing  pain  in  the 
head. 


TAR,  CREASOTE,  CARBOLIC   ACID,   PETROLEUM,  OIL 

OF  TAR,  &c. 

Carbolic  acid  destroys  the  lowest  forms  of  animal  and  vegetable 
life,  and  prevents  fermentation  and  putrefaction.  Whilst  it  prevents 
the  fermentation  of  sugar,  it  is  said  not  to  prevent  the  conversion  of 
starch  into  sugar  nor  the  decomposition  of  amygdalin.  It  is  largely 
employed  to  prevent  the  stenches  of  drains,  water-closets,  dissecting 
rooms,  and  hospital  wards.  Unlike  chlorine  and  permanganate  of 
potash,  carbolic  acid  is  incapable  of  destroying  offensive  gases ;  it  only 
prevents  their  formation.  Its  destructive  influence  over  the  low  forms 
of  animal  and  vegetable  life  has  led  to  its  being  considered  a  disin- 
fectant, but  no  satisfactory  proof  exists  of  its  capability  to  destroy  the 
contagious  elements  of  disease.  Nevertheless  it  is  extensively,  and 
apparently  effectually,  employed  as  a  disinfectant.  It  is  a  good'  plan 
to  hang  a  sheet,  kept  moist  with  a  solution  of  carbolic  acid,  and  large 
enough  to  cover  the  doorway  of  the  sick  chamber  and  to  extend  a 
little  beyond. 
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Creasotc  and  carbolic  acid  act  energetically  on  the  skin,  producing 
opaque  white  patches,  and  exciting  active  inflammation,  followed  in 
a  few  days  by  desquamation.  They  coagulate  albumen,  and  are 
stimulant  and  astringent :  hence  they  may  be  employed  to  check 
bleeding. 

According  to  Dr.  J.  H.  Bill,  carbolic  acid  locally  applied  is  an 
anaesthetic,  a  statement  confirmed  by  Dr.  Andrew  H.  Smith  {New 
York  Medical Journal).  Dr.  Smith  painted  on  his  forearm  a  spot  an 
inch  in  diameter,  with  an  85  per  cent,  solution  of  carbolic  acid.  For 
a  minute  it  caused  slight  burning,  then  the  skin  became  quite  numb, 
whitened,  and  shrivelled  j  at  this  point  he  made  an  incision  half  an 
inch  long  without  even  feeling  the  knife,  the  wound  healing  as  usual. 
Three  hours,  afterwards,  he  thrust,  without  pain,  a  needle  into  the  skin, 
and  next  he  applied  a  blister  to  the  carbolized  skin  without  causing 
pain  or  vesication.  He  found  that  in  incising  two  whitlows  this 
application  greatly  lessened  the  pain. 

Professor  Erasmus  Wilson  employs  carbolic  acid  as  an  anaesthetic, 
to  diminish  the  pain  arising  from  caustics,  as  potassa  fusa.  Brushed 
over  the  delicate  part  or  raw  surface  several  times,  the  acid  coagulates 
the  albumen,  "  benumbs  the  surface  and  permits  the  caustic  action 
with  a  great  reduction  of  pain."  Mr.  Wilson  employs  this  method  in 
lupus,  epithelioma,  and  in  disease  of  the  glans  and  prepuce. 

Carbolic  acid  applied  as  a  stimulant  and  antiseptic  to  gangrenous  and 
ill-smelling  sores  prevents  the  stench  and  improves  the  condition  of  the 
v>round. 

Professor  Lister  employs  carbolic  acid  largely  in  the  treatment  of 
wounds.  His  views  may  be  briefly  summarized,  thus  :— When  blood  is 
effused  into  healthy  tissues,  it  is  generally  absorbed,  exciting  no 
inflammation,  suppuration,  or  fever ;  if,  however,  the  skin  is  broken,  so 
that  the  wound  communicates  \vith  the  air,  the  effused  blood  quickly 
decomposes,  exciting  both  inflammation  and  suppuration.  These 
phenomena  are  not  excited  by  the  air  itself,  but  by  the  organic  germs 
floating  in  it,  so  that  if  the  air  coming  into  contact  with  the  wound  can 
be  freed  from  germs,  then  neither  putrefaction  of  the  blood,  nor  the 
consequent  inflammation  and  suppuration  can  take  place;  moreover, 
experiments  show,  that  if  these  germs  are  prevented  reaching  wound  or 
abscess,  their  granulations  and  walls  will  not  form  pus,  but  only  a  little 
serum  Now,  as  carbolic  acid  completely  destroys  these  organic 
floating  germs,  he  filters  the  air  before  it  reaches  the  wound,  through 
dressings  impregnated  with  this  agent. 

Senator  {Centralblatt,  Jan.  25,  1873)  ^^ds  that  pus  from  wounds  or 
ulcers  treated  by  Lister's  methods,  when  injected  under  the  skin  ot 
dogs,  does  not  produce  any  symptoms,  whilst  pus  in  the  same  quantity 
from  wounds  not  so  treated  unfailingly  excites  fever  for  many  days. 
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Concerning  contused  wounds,  Lister  says,  "  All  the  local  inflam- 
matory mischief  and  general  febrile  disturbance  which  follow  severe 
injuries,  are  due  to  the  irritating  and  poisoning  influence  of  decom- 
posing blood  or  sloughs.  For  these  evils  are  entirely  avoided  by  the 
antiseptic  treatment,  so  that  limbs  which  otherwise  Avould  unhesitatingly 
be  condemned  to  amputation  may  be  retained,  with  confidence  of  the 
best  results." 

To  destroy  any  septic  germ  already  in  contact  with  the  lesion,  Lister 
first  Avashes  the  wound  thoroughly  with  a  watery  solution  of  carbolic 
acid,  containing,  for  contused  wounds,  one  part  of  crystallized  carbolic 
acid  to  twenty  of  water,  and  one  part  to  forty  for  simple  incised 
wounds.  To  prevent  the  subsequent  access  of  septic  germs,  ■  he 
formerly  covered  the  wound  with  a  piece  of  lint  or  linen  soaked  in  a 
solution  of  carbolic  acid  and  olive  oil,  carefully  strapping  down  its. 
edges  with  plaster ;  but  he  now  covers  the  wound  with  a  lac  plaster,* 
extending  "freely  beyond  the  wound  at  every  part,  so  that  the  discharge 
may  have  to  travel  a  considerable  distance  beneath  the  impermeable 
antiseptic  layer."  The  greatest  care  is  necessary  in  changing  the 
dressing,  especially  with  contused  wounds.  "  For  the  antiseptic  injected 
into  the  wound  on  the  previous  day  having  been  absorbed,  the 
extravasated  blood  and  any  portion  of  tissue  killed  by  the  violence  of 
the  injury,  are  as  susceptible  of  putrefaction  as  if  no  such  treatment  had 
been  pursued." 

Lister,  counselling  adherence  to  the  minutest  details  of  his  plan, 
obseiwes  that  "  experience  leads  him  to  believe  that,  if,  when  the 
dressmgs  are  removed,  a  single  drop  of  serum  were  to  be  pressed  out 
by  the  movement  of  the  limb,  and  then  regurgitate  into  the  interior 
after  being  exposed,  even  for  a  second,  to  the  influence  of  septic  air, 
putrefaction  would  be  pretty  certain  to  occur."  In  redressing  a  wound 
he  recommends  "  the  employment  of  a  syringe,  the  muzzle  of  which  is 
mserted  beneath  the  margin  of  the  lac  plaster,  and  as  this  is  raised,  a 
stream  of  watery  solution  of  carbolic  acid  (one  to  forty)  is  made  to 
play  upon  the  wound  till  a  piece  of  caHco  soaked  with  the  same  solution 
has  been  placed  upon  it."  Any  examination  of  the  wound  thatmaybe 
desired  is  made  with  freedom  through  the  transparent  solution  thrown 
over  It  by  the  syringe."  Lister  changes  the  dressing  on  the  day 
following  the  injury,  but  afterwards  the  frequency  of  the  dressing  must 

*  This  plaster  is  made  with  a  mixture  of  three  parts  slrellac  to  one  of  cystallized 
arbohc  ac.d.    Tbs  mixture  "is  incorporated  with  a  soft  doth  instead"^  S 
pread  upon  starched  cahco.    It  is  thus  rendered  beautifully  flexible,  and  at  the  same 
hme  much  more  durable."    "As  in  this  form  it  is  very  thin,  it  is  .'ell,  where  nndt 
discharge  .s  anticipated,  or  where  a  long  time  is  intended  to  dapse  between  the  es 
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be  regulated  by  the  amount  of  discharge.  After  the  first  day  or  two  he 
protects  the  wound  from  contact  with  the  carboUc  plaster,  to  prevent 
irritation  of  the  delicate  structures  and  the  formation  of  pus.  He  says, 
"  after  the  first  dressing,  the  object  I  always  aim  at  is  to  have  the 
material  in  contact  with  the  exposed  tissues  approximate  as  closely  as 
possible  to  the  perfectly  bland  and  neutral  characters  of  the  living 
healthy  tissues."  The  material  placed  between  the  wound  and  the 
carbolic  plaster  he  terms  "  the  protective."  "  It  is  essential  that  the 
protective  should  be  antiseptic  at  the  moment  of  its  application,  other- 
wise there  will  be  a  risk  of  its  communicating  septic  germs."  The 
protective  he  employs  is  made  of  oiled  silk  "  brushed  over  with  a 
mixture  of  one  part  of  dextrine,  two  parts  of  powdered  starch,  and 
sixteen  parts  of  cold  watery  solution  of  carbolic  acid  (one  to  twenty). 
The  carbolic  acid  solution  is  used  rather  than  water,  not  for  its  antiseptic 
property,  but  because  it  makes  the  dextrine  apply  itself  more  readily  to 
the  oiled  silk,  and  the  granular  starch  is  used  for  a  similar  purpose. 
Oiled  silk  thus  prepared  becomes  uniformly  moistened  when  dipped  in 
a  watery  solution  of  the  acid,  so  that  all  risk  of  communicating 
putrefactive  mischief  along  with  it  is  avoided."  The  protective  must 
be  everywhere  well  over-lapped  by  the  antiseptic  lac  plaster. 

When  this  treatment  is  adopted  after  an  operation,  the  ligatures 
should  be  cut  short,  and  left  in  the  wound,  or  the  arteries  closed  by 
torsion. 

Lister  treats  abscesses  by  a  modification  of  the  foregoing  plan.  The 
incision  is  made  whilst  the  spray  (two  per  cent,  watery  solution  of 
carbolic  acid)  is  playing  upon  the  surface  of  the  abscess ;  the  pus  is 
then  to  be  thoroughly  squeezed  out.  The  further  dressing  is  to  be 
conducted  as  with  an  incised  or  contused  wound.  If  the  discharge 
from  the  abscess  is  very  abundant,  the  dressing  must  be  changed  every 
twelve  hours. 

This  treatment.  Lister  says— and  my  experience  fully  bears  him  out- 
prevents,  in  some  instances,  suppuration  in  the  cavity,  the  old  stimulus 
being  removed,  and  the  new  one  of  decomposing  matter  prevented. 
With  small  abscesses  this  favourable  termination  is  indeed  the  rule  ;  and 
with  large  and  even  enormous  abscesses,  psoac  and  iliac,  but  htde 
fresh  matter  is  formed,  and  the  patient  is  thus  preserved  from  the 
exhausting  effects  of  an  abundant  and  prolonged  discharge.  So 
striking  are  the  good  effects  of  this  treatment,  that  in  twenty-four  hours 
the  discharge  often  ceases  to  be  puriform,  and  the  walls  of  the  abscess 
quickly  unite.  The  dressings  must  be  continued  till  the  wound 
has  quite  healed,  and  on  no  account  must  the  lint  be  raised  to 
inspect  the  wound  unless  protected  by  the  spray,  since  such  perverse 
curiosity  will  certainly  ensure  the  complete  failure  of  the  treatment. 

Professor  Lister  says  it  is  of  no  consequence  whether  the  opening 
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into  the  abscess  is  dependent  or  not,  as  the  contracting  pyogenic  mem- 
brane soon  obUterates  the  cavity.  It  may  not  be  out  of  place  again  to 
insist  that  the  success  of  this  treatment  depends  entirely  on  the 
rigorous  care  taken  to  carry  out  Lister's  directions  in  order  to  prevent 
the  passage  of  any  septic  germs  into  the  wound. 

Professor  Lister  has  recently  introduced  a  modification  of  his 
treatment  of  wounds.  The  superiority  of  oakum  dressings,  in  some 
respects,  to  his  antiseptic  applications,  led  to  these  improvements. 

Lister  says,  "  Having  heard  reports  from  various  quarters  of  the  efficacy  of  oakum, 
I  have  lately  put  it  to  the  test  with  gi-amilating  sores,  and  I  have  found  it  more  than 
answer  my  expectations.  The  reason  for  its  superiority  over  oily  cloths  is  readily 
intelligible.  Each  fibre  of  the  oakum  is  imbued  with  an  insoluble  vehicle  of  the 
antiseptic ;  so  that  the  discharge  in  passing  among  the  fibres  cannot  wash  out  the 
agent  any  more  than  it  can  when  flowing  beneath  the  lac  plaster,  to  a  narrow  strip  of 
which  an  individual  oakum  fibre  is  fairly  comparable. 

"  Oakum  not  only  proved  efficient  antiseptically,  but  presented  several  advantages 
over  lac  plaster.  When  the  latter  is  left  as  a  dressing  for  several  days  together,  the 
discharge,  even  though  small  in  amount,  soaking  into  the  absorbing  cloths,  loses  the 
carbolic  acid  it  had  received  from  the  plaster,  and,  putrefying  from  day  to  day, 
assumes  an  acrid  character,  and  sometimes  produces  most  troublesome  irritation  of 
the  skin.  This  is,  of  course,  avoided  by  the  oakum.  Again,  the  lac  plaster,  being 
quite  impermeable  to  watery  fluid,  keeps  the  skin  beneath  it  moist,  and,  in  fact, 
covered  with  a  weak  watery  solution  of  carbolic  acid,  which,  I  suspect,  insinuates 
itself,  more  or  less,  beneath  the  protective,  and  maintains  a  slight  stimulating  influence 
upon  the  parts  beneath  it.  But  oakum,  draining  away  the  discharge  as  fast  as  it  is 
effused,  avoids  this  source  of  disturbance.  The  result  is,  that  if  a  granulating  sore  is 
thoroughly  washed  with  an  antiseptic  lotion,  and  covered  with  '  protective '  and  a 
well-overlapping  mass  of  oakum  secured  with  a  bandage,  a  dressing  is  provided 
which  nearly  approaches  the  ideal  I  have  long  had  in  view.  For,  as  granulations  do 
not  form  pus,  or  even  exude  serum,  except  when  stimulated,  a  persistent  antiseptic 
combmed  with  an  efficient  protective,  should  constitute  a  more  or  less  permanent 
dressmg,  under  which  discharge  should  cease,  and  cicatrization  proceed  with  great 
rapidity.  Accordingly,  ulcers  of  the  leg  treated  in  this  way  have  been  found  when 
exposed  after  the  lapse  of  sever.al  days,  either  entirely  healed  or  greatly  advanced  in 
the  process,  while  the  moisture  beneath  the  protective  has  been  of  a  serous  character 
and  the  discharge  collected  in  the  oakum  comparatively  small  in  amount  Lastly' 
the  lac  plaster  has  this  further  disadvantage  from  the  moisture  beneath  it,  that  it  pre- 
vents  efficient  strapping  in  cases  that  require  it.  But  under  oakum  an  adhesive  plastev 
retains  its  hold  as  well  as  under  diy  lint." 

He  now  uses  a  folded  muslin  cloth  of  open  texture,  imbued  with  a 
mixture  composed  of  sixteen  parts  of  paraffin,  four  parts  of  resin 
and  one  part  of  crystallized  carbolic  acid.  ' 

"Cheap  muslin  gauze  dipped  in  the  melted  mass,  and  well  wrung  or  pressed  while 
hot,  is  an  elegant  and  convenient  form  of  modified  oakum.  It  should  be  folded  into 
^hont  eight  layers;  and  ^n  order  to  prevent  the  discharge  from  soaking  too  directly 
through  It  a  piece  of  thin  gutta-percha  tissue  may  be  placed  beneath  the  outer  layer 
to.guide  the  fluid  towards  the  edge  of  the  cloth."  ^ 
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The  empyreumatic  oils  and  their  derivatives  are  very  useful  in  many 
chronic  skin  affections,  as  chronic  eczema,  psoriasis,  erythema.  The 
odour  of  oil  of  cade  or  oleum  rusci  is  less  disagreeable  than  that  of 
tar,  liquor  carbonas  detergens,  and  carbohc  acid.  Dr.  McCall  Ander- 
son strongly  recommends  these  oils,  especially  Hquor  carbonas 
detergens,  oil  of  cade,  and  oleum  rusci.  In  most  cases  they  afford 
immediate  relief  from  the  tormenting  itching  of  chronic  eczema, 
psoriasis,  erythema,  and  prurigo,  but  if  too  long  continued,  they  excite 
inflammation  of  the  air  follicles,  forming  papules  and  pustules,  with  a 
black  spot  in  their  centre.  Hebra  terms  this  eruption  tar-acne.  They 
often  excite  considerable  inflammation  in  delicate  skins.  The  topical 
effect  of  the  vapour  even  sometimes  produces  acne.  The  parts  pro- 
tected by  clothes  escape,  showing  that  this  effect  is  not  induced 
through  absorption  by  the  lungs. 

These  oils  are  useful  in  chronic  eczema,  after  the  subsidence  of 
inflammation,  especially  when  only  a  little  redness,  itching,  and  some 
desquamation  remain.  Sometimes  pure  tar  succeeds  better  than  its 
ointment ;  but  if  there  is  inflammation,  or  if  the  surface  is  raw  and 
weeping,  it  will  then  excite  great  pain  and  inflammation.  In  some 
instances  the  application  of  undiluted  petroleum  much  improves  local 
forms  of  eczema,  as  that  kind  occurring  on  the  back  of  the  hands  ;  but 
as  this  is  generally  very  painful,  other  and  milder  remedies  should 
first  be  tried. 

Provided  inflammation  runs  not  too  high,  carbolic  acid  ointment, 
composed  of  ten  minims  of  the  acid  to  an  ounce  of  lard,  moderates 
the  weeping  stage  of  eczema  and  allays  the  tingling  and  itching.  It  is 
useful  in  the  eczema  of  the  head  of  children. 

The  external  application  of  these  remedies  in  psoriasis  is  often  very 
serviceable.  Tar,  or  its  ointment,  seldom  fails  to  benefit  chronic 
psoriasis ;  and  some  of  the  most  obstinate  forms  of  this  disease  may 
often  be  cured  by  painting  the  patches  of  the  emption  with  pure 
undiluted  tar,  allowing  it  to  remain  till  it  wears  gradually  away.  If 
the  unsightliness  of  the  tar  ointment  is  objectionable,  the  creasote 
ointment,  composed  of  two  or  three  parts  of  creasote  to  one  part  of 
white  wax,  recommended  by  Mr.  Squire,  may  be  substituted.  ^  This 
powerful  ointment  must  be  appUed  only  to  the  patch  of  psoriasis,  not 
on  the  adjacent  healthy  skin,  otherwise  it  will  blister.  To  avoid 
staining  exposed  parts.  Dr.  McCall  Anderson  sponges  the  eruption 
three  or  four  times  daily  with  a  wash  composed  of  crystallized  carbolic 
acid,  two  drachms;  glycerine,  six  drachms;  rectified  spirits,  four 
ounces;  distilled  water,  one  ounce.  But  he  considers  carbohc  acid 
inferior  to  tarry  preparations.  He  strongly  insists  on  the  necessity  of 
rubbing  in  the  ointments  till  they  have  nearly  disappeared,  and,  lest 
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they  become  rancid,  of  washing  them  off  with  soap  and  water  before 
each  fresh  appHcation. 

Petroleum  soap,  cade  soap,  and  carbolic  soap,  are  useful  in  both 
chronic  eczema  and  psoriasis.  As  these  soaps  are  made  of  different 
strengths,  if  one  kind  prove  too  strong  and  irritating,  a  milder  form 
may  be  substituted.  Doctors,  especially  accoucheurs  and  surgeons, 
use  carbolic  soap,  to  free  their  hands  from  infectious  or  noxious  matters 
which  might  endanger  their  patients'  safety. 

Carbolic  acid  has  the  great  advantage  of  being  free  from  colour.  It 
is  useful  in  eczema,  psoriasis,  and  prurigo,  but  is  generally  considered 
inferior  to  tar. 

Dr.  Eade  recommends  the  use  of  carbolic  acid  for  carbuncles  and 
carbuncular  boils.  He  employs  a  solution  one  part  of  carbolic  acid 
in  four  of  glycerine  or  oil,  and  soaks  in  this  small  pieces  of  lint,  and 
thrusts  them  through  the  opening  of  the  broken  skin  to  the  bottom  of 
the  holes  and  sinuses  in  the  carbuncle,  and  keeps  the  surface  of  the 
carbuncle  covered  with  lint  soaked  in  the  solution.  This  application 
he  maintains  prevents  the  extension  of  the  carbuncle.  This  treat- 
ment is  only  useful  in  that  late  stage  of  the  carbuncle  when  the  skin 
is  broken  and  the  carbuncle  discharging. 

A  weak  solution  of  carboHc  acid  is  a  very  useful  injection  or  wash 
for  the  cavities  of  large  abscesses,  or  in  empyema,  after  the  evacuation 
of  pus.  A  like  injection  will  correct  the  foetor  arising  from  cancer  of 
the  womb,  or  other  uterine  diseases.  Carbolic  acid,  it  is  said,  will 
remove  the  stench  and  lessen  the  discharge  in  ozsena. 

A  lotion  consisting  of  one  part  of  carbolic  acid  to  one  hundred 
parts  of  water  is  strongly  recommended  in  pruritus  ani.  Dr.  J. 
Thompson  employs  marine  lint  soaked  in  carbolic  lotion.  He  pushes 
every  night  a  small  plug  into  the  anus,  a  part  being  left  as  a  pad  out- 
side. Carbolic  acid  is  useful  in  pruritus  pudendi.  It  may  cause  con- 
siderable irritation  both  in  pruritus  ani  and  pudendi,  the  skin  sometimes 
being  so  delicate  that  even  a  weak  application  causes  considerable 
burning  and  smarting. 

The  inhalation  of  creasote  or  carbolic  acid,  ten  to  twenty  drops  in 
boiling  water,  is  useful  in  bronchitis,  lessening  in  some  cases  over- 
abundant expectoration.  It  will  generally  remove  the  breath  foetor 
occasionally  met  with  in  bronchitis,  and  sometimes  even  the  foetor  due 
to  gangrenous  lung.  The  inhalation  of  even  ten  drops  produces  in 
some  persons  giddiness  and  sensation  of  intoxication.    (See  Salicine.) 

Creasote,  mixed  either  witli  tannin  or  opium,  introduced  into  the 
hollow  of  a  decayed  and  painful  tooth,  often  gives  relief. 

A  creasote  or  carbolic  gargle  or  wash  proves  very  efficacious  in 
sloughs  of  the  moutli  or  throat,  removing  the  offensive  odour  and 
producing  a  healthier  action  in  the  sore.  ' 


320 


CARBOLIC  ACID, 


Small  doses  of  creasote  excite  no  particular  symptoms  in  the  stomach, 
but  a  large  quantity  produces  a  sensation  of  burning  at  the  epigastrium, 
with  nausea  and  vomiting. 

During  its  transit  through  the  intestines,  creasote  appears  not  to 
undergo  any  change  in  composition,  as  its  characteristic  odour  may  be 
detected  in  every  part  of  the  canal.  It  checks  the  vomiting  of  various 
diseases,  as  that  of  pregnancy,  sea-sickness,  cancer,  ulcer  of  the 
stomach,  Bright's  disease.  It  often  promptly  relieves  stomach  pains 
occurring  after  food. 

The  investigations  of  Dr.  Sansom,  who  first  employed  sulpho- 
carbolates  in  medicine,  prove  that  these  salts  arrest  fermentation  in 
different  degrees,  sulpho-carbolate  of  soda  being  most  efficient,  then 
follows  a  salt  of  magnesium,  then  of  potassium,  then  of  ammonium. 
Administered  to  animals,  they  prevent  putrefaction  and  decomposition 
of  urine,  although  Sansom  could  not  detect  any  of  the  salt  in  this 
excretion.  He  gave  sulpho-carbolate,  and  then  collected  and  preserved 
the  urine,  which  after  six  months  had  not  undergone  decomposition. 

Sulpho-carbolate  of  soda  and  carbolic  acid  are  very  useful  in 
flatulence,  especially  when  there  is  great  distention,  unaccompanied 
by  pain,  heartburn,  or  other  dyspeptic  symptoms.  Sulpho-carbolate  of 
soda  will  generally  reUeve  extreme  flatulence,  producing  copious  eructa- 
tions and  considerable  distention,  symptoms  not  uncommon  in  middle- 
aged  women  and  phthisical  patients.  When  flatulence  occurs  imme- 
diately after  a  meal,  ten  or  fifteen  grains  of  sulpho-carbolate  of  soda 
should  be  taken  just  before  food  ;  when  it  occurs  some  time  after  meals, 
the  medicine  in  the  same  dose  should  be  taken  half  an  hour  after  food. 

We  often  meet  with  patients,  generally  women,  who  suffer  from  what 
is  ordinarily  called  "  spasms."  The  patient  complains  of  considerable 
flatulence  and  distention,  often  limited  to  one  part,  or  sometimes  most 
marked  in  one  part,  of  the  abdomen,  generally  on  the  left  side  under 
the  ribs,  accompanied  by  severe  pain,  which,  like  the  flatulence  itself, 
is  often  most  marked  under  the  left  side  of  the  chest.  The  pam, 
temporarily  relieved  by  the  eructation  of  a  little  wind,  soon  returns  and 
may  endure  many  hours,  and  may  frequently  recur.  In  some  cases  the 
complaint  is  evidently  a  neuralgia  of  some  of  the  abdommal  nerves ; 
the  pain  being  chiefly  excited  by  flatulence.  Sulpho-carbolates  often 
aff-ord  considerable  relief,  by  preventing  the  formation  of  ^ymd,  but  nr 
some  cases  I  have  found  phosphorus  far  more  prompt  and  its  remedial 
effect  more  permanent. 

Creasote  has  been  given  in  cholera  and  typhus  fever,  but  apparently 

without  much  benefit. 

Creasote  passes  into  the  blood,  and  its  odour  is  detectable  m  most  o 
the  organs,  showing  that  it  probably  remains  in  chief  part,  it  not 
entirely,  unaltered  in  the  blood. 
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Tar,  crccasote,  and  carbolic  acid  are  used  in  bronchitis  and  in  phthisis 
to  check  both  the  quantity  of  the  expectoration  and  its  offensiveness. 
They  are  especially  useful  in  chronic  bronchitis.  Tar-water  is  an  old- 
fashioned  and  approved  remedy  in  bronchial  complaints.  The  frequent 
and  popular  use  of  tar-water,  both  by  the  profession  and  by  the  laity, 
in  France  and  Belgium,  led  me,  in  conjunction  with  my  friend  Mr. 
Murrell,  to  try  its  effects.  Patients  so  susceptible  to  cold,  that  they 
were  obliged  to  remain  indoors  the  whole  winter,  informed  us  that  this 
remedy  curtailed  considerably  the  duration  and  lessened  the  severity  of 
their  catarrhal  attacks,  and  that,  by  an  occasional  recourse  to  the  tar, 
they  became  less  prone  to  catch  cold,  and  could  more  freely  expose 
themselves  to  the  weather. 

We  employed  tar  in  two-grain  doses,  in  a  pill,  every  three  or  four 
hours.  From  October  to  January,  inclusive,  we  carefully  watched  its 
effects  on  twenty-five  patients,  whose  ages  varied  from  34  to  70,  the 
average  being  44.  All  these  patients  had  suffered  for  several  years 
from  mnter-cough,  lasting  the  whole  winter.  They  were  out-patients, 
and  visited  the  hospital  weekly,  or  oftener.  Most  of  them  were  much 
exposed  to  the  weather,  whilst  some  being  so  ill,  were  obliged  to  stop 
work,  and,  therefore,  were  less  exposed. 

These  patients  suffered  from  the  symptoms  common  in  winter-cough 
— paroxysmal  and  violent  cough,  the  paroxj'sms  lasting  from  two  to 
ten  minutes,  recurring  ten  to  twelve  times  a  day,  and,  in  the  night, 
spoiling  sleep.  The  expectoration,  frothy  and  slightly  purulent,  ^\'as 
generally  rather  abundant,  amounting  in  some  cases  to  half  a  pint  or 
more  in  the  day.  The  breathing  was  very  short  on  exertion,  but  most 
of  them  could  lie  down  at  night  without  propping.  The  physical 
signs  showed  a  variable  amount  of  emphysema,  with  sonorous  and 
sibilant  rhonchus,  and  occasionally  a  little  bubbling  rhonchus  at  the 
base. 

These  patients  usually  began  to  improve  from  the  fourth  to  the 
seventh  day ;  the  improvement  rapidly  increased,  and,  in  about  three 
weeks,  they  were  well  enough  to  be  discharged.  The  improvement 
was  so  decided  that  the  patients  returned  to  their  work;  even  those 
who  m  previous  years  had  been  confined  to  the  house  the  whole 
winter.  The  cough  and  expectoration  improved  before  the  breathincr 
In  several  cases  the  expectoration  increased  during  the  three  or  four 
first  days;  but  its  expulsion  became  easier,  and,  with  the  improvement 
in  the  cough  and  expectoration,  appetite  and  strength  returned 

On  discontinuing  the  tar,  a  relapse  often  occurred  in  a  week  or  two 
and  the  patient  returned  with  a  request  for  more  of  the  same  medicine' 
and  then,  a  second  time,  tlie  symptoms  quickly  subsided.    We  found 
It  useless  m  bronchial  astlima,  and  its  effects  were  more  evident  n 
cases  where  expectoration  and  cough  were  more  marked  than  dyspnaa! 

Y 
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We  have  no  doubt  that  tar  is  a  good,  useful,  though,  perhaps,  not  a 
striking,  remedy  m  these  troublesome  affections ;  and  certainly  it  is 
more  efficacious  than  the  drugs  generally  employed. 

It  may  be  remarked  that  tar  is  useful  in  the  same  cases  for  which 
the  spray  of  ipecacuanha  wine  is  serviceable.  The  spray,  we  find, 
acts  much  more  quickly,  and,  unhke  tar,  it  lessens  dyspnoea  even  be- 
fore it  improves  cough  or  diminishes  expectoration.    (See  Ipecacuanha.) 

In  winter-cough  and  chronic  bronchitis,  creasote  in  two  minim  doses, 
either  in  pill  or  mixture,  or  floating  on  an  ounce  of  water,  is  said  to  be 
efficacious. 

Dr.  Anderson  gives  tar  in  chronic  eczema.  He  begins  with  three  or 
four  minims  in  treacle,  pill,  or  capsules,  gradually  increasing  the  dose 
to  ten  or  fifteen  minims  three  times  a  day.  In  gangrene  of  the  lungs 
creasote  is  employed  to  obviate  the  foetor  of  the  expectoration,  and  as 
an  inhalation  it  certainly  succeeds,  though  when  swallowed  it  is  of 
doubtful  efficacy.    (See  Salicine.) 

Oppression  of  the  head,  epigastric  pain,  vomiting  of  dark-coloured 
fluid,  and  black  motions  sometimes  occur  after  the  application  of  tar, 
though  rarely  except  when  applied  over  a  large  area. 

Carbolic  acid  is  readily  absorbed  by  the  skin.  Internally  and  even 
externally  it  may,  even  in  small  quantities,  produce  sometimes  serious 
symptoms,  some  being  affected  much  more  readily  than  others ;  it  may 
excite  severe  vomiting,  giddiness,  delirium,  even  coma  or  collapse, 
with  weak  pulse  and  cold  sweat,  symptoms  which  disappear  in  from 
fifteen  minutes  to  an  hour.  These  toxic  symptoms  arising  from  car- 
bolic acid  are,  it  is  said,  best  removed  by  the  free  use  of  diluents.;  so 
doubtless  the  symptoms  arising  from  tar  would  be  benefited  by  the 
same  means. 

Tar  and  creasote  are  reputed  to  be  diuretics  ;  and,  as  some  of  the 
ingredients  of  tar  pass  off  with  the  urine,  changing  its  colour  and 
odour,  they  may  possibly  act  on  the  urinarj^  tract.  Thus  tar,  creasote, 
and  carbolic  acid,  administered  either  internally  or  applied  externally, 
cause  sometimes  at  first  dark-coloured,  and  sometimes  black,  urine, 
which  gradually  becomes  lighter  in  tint.  It  is  said  that  the  urine  is 
coloured  dark  more  frequently  from  the  external  than  from  the  internal 
use  of  carbolic  acid ;  and  Ferrier  suggests  that  this  is  owing  to  its 
becoming  oxidized  before  its  absorption.  Sometimes  the  urine  is 
natural  in  colour  when  first  passed,  but  becomes  dark  on  standing. 
On  the  addition  of  sulphuric  acid  the  odour  of  tar  is  readily  perceived, 
and  chloride  of  iron  develops  a  beautiful  blue  colour.  The  local 
application  ol  fagi,  ol  rusci,  ol  cadini,  occasionally  affect  the  urine  m 
the  same  manner.  The  urinary  changes  are  especially  marked  within 
the  first  few  days,  but  after  a  time  these  changes  become  scarcely 
perceptible.     The  urine  remains  clear  throughout,  rarely  contains 
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albumen,  and  does  not  exhibit  an  excess  of  iron,  showing  that  the 
discoloration  is  not  due  to  disintegrated  blood  corpuscles.  The 
urine,  in  health,  contains  a  trace  of  carbolic  acid.  Carbolic  acid  and 
creasote  sometimes  excite  strangury.  Carbolic  acid  and  sulpho-car- 
bolates  administered  by  the  stomach  prevent,  as  we  have  shown, 
decomposition  of  the  urine;  possibly  these  drugs  may  prove  useful 
agents  to  preserve  the  urine  sweet  in  cystitis,  enlarged  prostate,  and 
paralyzed  bladder. 

Dr.  Lloyd  Roberts,  of  Manchester,  was  one  of  the  earliest  to  draw 
attention  to  the  virtues  of  carbolic  acid,  now  often  employed  in  ulcer 
of  the  OS  and  cervix  uteri,  in  chronic  inflammation  of  the  uterus  and 
cervix  with  excoriation,  and  in  chronic  uterine  catarrh.  "  I  use,"  says 
Dr.  Roberts,  "  invariably  the  pure  acid.  A  capital  plan  for  maintaining 
the  fluidity  of  the  acid,  devised  by  Mr.  Weir,  of  Dublin,  and  recom- 
mended by  Dr.  Roe,  is  to  add  a  few  gi-ains  of  camphor  to  a  little  of  the 
acid.  In  simple  ulceration,  a  free  application  of  the  acid  drawn  over 
the  surface  twice  a  week  is  sufficient.  When  it  is  necessary  to  apply  the 
acid  to  the  interior  of  the  cervical  canal,  I  use  a  charged  camel-hair 
pencil  or  a  gum-elastic  catheter,  having  previously  removed,  with,  a  piece 
of  lint  or  injection  of  water,  any  impeding  mucus.  In  applying  it  to 
the  interior  of  the  uterus  by  injection,  it  is  very  important  to  have  the 
cervical  canal  freely  open,  so  that  any  superfluous  injection  may  pass 
freely  out.  Care  should  also  be  taken  to  ascertain  the  direction  of  the 
uterus  ;  as  in  cases  of  retroflexion  any  of  the  injection  passing  beyond 
the  curved  portion  of  the  organ  and  retained  there,  would  be  certain  to 
produce  untoward  consequences.  When  injected  into  the  uterine  cavity, 
the  acid  should  be  diluted  with  glycerine  and  water,  commencing  with 
a  weak  solution,  gradually  increasing  the  strength  as  circumstances 
require.  I  also  use  this  acid  freely  as  an  ordinary  injection  in  vaginal 
leucorrhcea,  uterine  ulceration,  and  cancer ;  and  it  will  be  found  an 
excellent  cleanser,  healer,  disinfector,  and  allayer  of  pain.  Although 
its  action  does  not  penetrate  below  the  diseased  surface,  it  possesses  in 
equal  degree  with  the  stronger  caustics  the  property  of  changing  the 
yitahty  of  the  tissues,  and  produces  rapid  cicatrizarion,  dissipates  the 
inflammation  and  hypertrophy,  and  relieves  pain." 

An  injection  composed  of  twenty  grains  of  sulpho-carbolate  of  . 
to  eight  ounces  of  water,  used  twice  or  thrice  daily,  is  useful 
gonorrhoea. 

It  is  said  that  sponging  the  exposed  part  of  the  body  with  a  weak 
solution  of  carbolic  acid  will  drive  away  mosquitoes. 
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MUSK.  CASTOREUM. 

These  medicines,  although  once  highly  esteemed,  especially  musk,  by 
Graves  and  CuUen,  are  but  seldom  used.  Their  peculiar  and  character- 
istic odour  is  oppressive  and  sickening,  and  sometimes  causes  headache, 
giddiness,  and  even  fainting ;  hence  musk  is  ill  adapted  for  the  sick 
room. 

These  substances  have  a  bitter  taste. 

Jorg  asserts  that  musk,  in  two  to  five-grain  doses,  causes  weight  at  the 
stomach,  eructations,  dryness  of  the  oesophagus,  heaviness  of  the  head, 
giddiness,  headache,  followed  by  sleepiness,  faintness,  and  a  sensation 
of  heaviness  in  the  whole  body ;  and  in  very  large  doses,  trembling  of 
the  limbs,  and  even  convulsions.  It  is  said  they  strengthen  and  quicken 
the  pulse.  Trousseau  and  Pidoux  failed  to  obtain  these  symptoms, 
noticing  only  headache  with  giddiness,  the  pulse  being  unaffected. 

These  remedies  are  employed  in  melanchoha,  and  for  many  of  those 
anomalous  but  distressing  symptoms  grouped  under  hysteria.  They 
have  been  given  in  chorea,  epilepsy,  whooping-cough,  nervous  palpita- 
tion, cramps  of  various  parts  of  the  body,  and  even  in  tetanus.  "  Dr. 
Graves  employed  musk  in  typhus  and  other  fevers,  to  prevent  prostration, 
and  to  strengthen  a  weak  and  feeble  pulse. 


ALCOHOL. 

For  many  reasons  alcohol  might  be  grouped  conveniently  with  chloro- 
form and  ether,  there  being  much  similarity  in  the  action  of  these  three 
medicines.  Each,  at  first,  produces  much  excitement,  with  increased 
strength  of  the  pulse,  this  stage  after  a  time  giving  way  to  another  of 
unconsciousness,  which  may  be  profound ;  but  with  this  general  simi- 
larity there  is  an  important  difference  between  alcohol  on  the  one  hand, 
and  chloroform  and  ether  on  the  other.  With  chloroform  and  ether  the 
stage  of  excitement  is  brief,  soon  passing  into  that  of  insensibility,  which 
may  endure  a  long  time  without  danger  to  life.  But  with  alcohol  the 
early  stage  of  excitement  and  intoxication  is  of  considerable  duration, 
insensibiUty  and  unconsciousness  not  coming  on  till  large  quantities 
have  been  taken,  and  some  time  has  passed.  In  this  stage  of  insen- 
sibility the  danger  of  death  is  imminent  from  paralysis  of  the  heart  and 
^f  the  movements  of  respiration.   It  will  be  easily  understood,  therefore, 


ALCOHOL.  325 

that  while  chloroform  and  ether  are  used  as  antesthetics,  alcohol  is  in- 
admissible for  this  purpose. 

Alcohol,  owing  to  its  volatility,  is  sometimes  employed  to  abstract 
heat,  and  cool  the  surface  of  the  body,  as  in  inflammation  of  the  brain, 
&c.,  but  it  is  not  a  very  effectual  refrigerator,  and  ice  is  preferable. 

If  its  evaporation  is  prevented,  it  penetrates  the  skin,  owing  to  its 
tolerably  high  diffusion-power,  and  excites  the  tissues  beneath  the 
cuticle,  causing  a  sensation  of  heat  and  some  inflammation.  It  may  be 
thus  employed  as  a  counter-irritant. 

It  coagulates  albumen,  and  is  sometimes  used  to  cover  sores  with  a 
thin,  protective,  air-excluding  layer,  which  promotes  the  healing  process. 
Alcohol,  in  the  form  of  brandy  or  eau  de  Cologne,  is  often  applied 
to  harden  the  skin  of  parts  exposed  to  pressure,  and  to  obviate  the 
occurrence  of  bed-sores,  an  excellent  practice,  which  should  be  adopted 
before  the  occurrence  of  abrasion,  or  even  before  redness  occurs. 

It  is  a  useful  practice  to  bathe  the  nipple  with  brandy,  each  time 
after  a  suckling,  then  carefully  to  wash  the  part,  and  dab  it  dry.  It  is 
well  to  apply  the  brandy  some  days  before  delivery,  so  as  to  harden  the 
tissues,  and  prevent  the  formation  of  cracked  nipples,  which  gives  rise 
to  so  much  pain  and  distress. 

In  virtue,  probably,  of  its  power  to  coagulate  albumen,  and  perhaps 
of  other  properties,  it  constringes,  to  a  small  extent,  the  mucous  mem- 
branes of  the  mouth,  and  is  sometimes  used,  diluted  with  water,  as  an 
astringent  gargle  in  relaxed  throat,  scurvy,  salivation,  &c. 

In  the  stomach  it  exerts  a  double  action.  Thus  it  may  affect  both 
the  gastric  juice  and  the  secreting  mucous  membrane.  Its  action 
in  these  respects  will  be  considered  separately.  The  effect  of  a  small 
quantity  of  alcohol  on  the  pepsine  of  the  gastric  juice  is  insignifi- 
cant; but  a  large  quantity  destroys  the  pepsine  and  its  food-dissolving 
property. 

As  with  the  gastric  juice  so  with  the  raucous  membrane,  the  topical 
effect  of  alcohol  differs  according  to  whether  the  dose  is  large  or  small. 
It  has  been  experimentally  proved  that,  taken  very  moderately,  it 
increases  the  secretion  of  the  gastric  juice,  and  every-day  experience 
confirms  this  fact ;  whilst  undue  quantities  destroy  the  appetite,  upset 
the  stomach,  inflame  its  mucous  coat,  cover  it  with  a  thick  tenacious 
mucus,  and  abolish  its  secreting  power. 

Owing  to  this  influence  on  the  functions  of  the  stomach,  alcohol  is  a 
remedial  agent,  as  the  following  examples  will  illustrate  :— 

I.  Some  persons,  after  undergoing  considerable  fatigue,  are  apt  to 
lose  all  appetite  and  digestive  power,  and  on  taking  food  to  sufl^er  from 
an  undigested  load  on  the  stomach;  but  a  glass  of  wine  or  a  little 
brandy-and-water,  taken  shortly  before  food,  will  restore  appetite  and 
digestion.  '■  ^ 


326 


ALCOHOL. 


II.  In  the  convalescence  from  acute  diseases,  when  digestion  and 
strength  may  remain  a  long  time  depressed,  alcoholic  stimulants,  taken 
just  before  or  at  meal-times,  are  often  serviceable. 

III.  Many  dwellers  in  towns,  who  lead  a  sedentary  life,  and  suffer 
often  from  weak  digestion,  find  that  only  by  the  help  of  alcohol  in  some 
form  can  they  properly  digest  their  food. 

IV.  Stimulants  are  most  serviceable  in  the  prostration  from  acute 
illness,  when,  in  common  vidth  the  other  functions,  digestion  is  much 
depressed,  at  a  time  when  it  is  most  important  to  support  the  strength 
until  the  disease  has  done  its  worst.  Strength,  no  doubt,  is  best  sup- 
ported by  food,  yet  the  weakened  stomach  can  digest  but  sparingly,  but 
at  this  critical  juncture  alcohol  spurs  the  flagging  digestion,  and  enables 
the  patient  to  take  and  assimilate  more  food. 

Next,  the  time  of  giving  the  alcoholic  stimulant  is  a  matter  of  great 
importance.  It  should  not  be  given  at  haphazard,  as  is  too  commonly 
the  case,  but  should  be  given  with  the  food.  To  a  patient  labouring 
under  great  prostration,  in  whom  digestion  is  very  feeble,  food  and 
stimulants  should  be  given  together,  in  small  quantities,  frequently 
repeated  ;  but  a  stronger  patient  had  better  take  food  at  the  ordinary 
meal-times,  when,  from  habit,  the  stomach  digests  better. 

It  is  necessary  to  insist  on  this  point,  as  it  is  common  with  both 
doctors  and  patients  to  trust  to  alcohol  alone,  forgetting  that  while  it 
benefits  by  stimulating  the  heart,  it  at  the  same  time  effectually  aids  the 
digestive  process,  and  thus  supports  the  patient  in  the  best  and  most 
natural  manner. 

It  has  been  mentioned  that  large  quantities  of  alcohol  excite  catarrh 
of  the  stomach ;  but  it  is  singular  how  large  a  quantity  a  patient  prostrated 
by  fever  can  take  without  producing  this  result.  The  same  fact  maybe 
noticed  in  convalescence  from  exhausting  diseases.  Still,  care  must  be 
exercised,  since  stimulants,  if  too  freely  given,  will  sometimes  upset 
the  stomach  so  that  the  food  is  vomited,  an  untoward  circumstance 
greatly  adding  to  the  patient's  danger. 

After  a  variable  time,  the  prolonged  indulgence  in  alcohohc  drinks 
seriously  damages  the  stomach  by  producing  chronic  catarrh.  The 
mucous  membrane,  coated  with  tenacious  mucus,  excites  unhealthy 
fermentation  of  the  food,  while  the  structure  of  the  membrane  itself 
undergoes  considerable  alteration  through  great  increase  of  the  con- 
nective tissue,  which  by  its  contraction  obstructs  and  destroys  the 
secreting  follicles  and  their  lining  cells.  The  mucous  membrane  thus 
becomes  thickened,  hardened,  and  uneven ;  and,  owmg  to  obliteration 
of  the  orifices  of  the  follicles,  cysts  form  in  its  substance,  and  these 
enlarge  from  the  accumulation  of  cells  within  them.  In  consequence 
of  these  serious  changes,  little  gastric  juice  is  poured  out  in  response  to 
the  demand  made  by  the  food,  while  the  unhealthy  mucous  coating  ot 
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the  stomaclf,  by  exciting  morbid  fermentations,  induces  the  production 
of  much  gas,  with  various  acids,  as  butyric,  acetic,  &c.,  whence  acidity 
and  heartburn.  Morning  vomiting  of  a  scanty,  sour,  bitter,  and  tena- 
cious fluid  is  a  characteristic  symptom  of  this  condition. 

Owing  to  its  high  diffusion-power,  alcohol  passes  readily  into  the 
blood,  so  that  but  little  can  reach  far  into  the  intestines.  Spirits,  espe- 
cially brandy,  are  often  successfully  employed  after  the  removal  of  the 
exciting  irritant,  to  control  the  after-stages  of  acute  simple  diarrhoea,  when 
the  relaxed  condition  of  the  mucous  membrane  allows  the  liquid  parts 
of  the  blood  to  pass  into  the  intestines,  producing  frequent  watery  stools. 

Even  in  large  quantities  alcohol  appears  neither  to  promote  nor  to 
hinder  the  conversion  of  starch  into  sugar. 

Observations  on  the  influence  of  alcohol  on  the  blood  and  organs 
have  yielded  contradictory  results,  the  most  recent  and  elaborate  investi- 
gations of  Drs.  Parkes  and  Wollowicz  clashing  in  most  particulars 
Avith  those  of  previous  experimenters.  Hitherto  it  was  held  that  alco- 
hol diminishes  the  oxidation  of  the  body,  but  Parkes  and  WoUowicz's 
observations  are  opposed  to  this  conclusion.  Dr.  G.  Harley  found  that 
alcohol  in  small  quantities  added  to  blood  withdrawn  from  the  body 
lessened  its  absorption  of  oxygen  and  its  elimination  of  carbonic  acid. 

As  the  result  of  a  great  many  observations  taken  in  conjunction  with 
Dr.  Rickards,  every  quarter  of  an  hour  for  several  hours,  on  persons  of 
all  ages,  we  found  that  alcohol,  brandy,  and  wine  diminish  the  body 
temperature.  After  moderate  doses  the  fall  was  slight,  amounting  to 
not  more  than  0-4°  to  o'6°  Fah.,  but  after  poisonous  doses  the  depres- 
sion in  one  instance  reached  nearly  three  degrees :  in  rabbits  the  fall 
was  much  greater,  reaching  to  ten  or  more  degrees.  These  observations 
have  been  confirmed  by  Professor  Binz,  of  Bonn,  and  by  Dr.  Richard- 
son, who  asserts  that  all  alcohols  reduce  the  animal  temperature. 
Drs.  Parkes  and  Wollowicz,  whose  observations  are  opposed  to  the 
foregoing,  gave  to  a  healthy  young  man,  in  divided  quantities,  for  six 
days,  a  daily  amount  of  absolute  alcohol  varying  from  one  to  eight 
ounces,  and  on  a  subsequent  occasion  twelve  ounces  of  brandy  daily  for 
three  days,  observing  meanwhile  the  temperature  of  the  body  every  two 
hours.  The  average  temperature  of  the  alcohol  and  of  the  brandy- 
drinking  days  was  found  to  be  almost  identical  with  that  on  days  when 
only  water  was  taken.  These  conflicting  results  it  is  difficult  to  recon- 
cile ;  but  it  must  be  granted  that  a  considerable  quantity  of  alcohol 
repeated  several  times  a  day  does  not  permanently  reduce  the  body 
temperature.  Dr.  Parkes  has  recently  reinvestigated  this  question,  and 
he  finds  that  dietetic  doses  (two  fluid  ounces  of  absolute  alcohol)  given 
to  a  healtliy  fasting  man  at  rest,  often  reduces  the  rectal  temperature 
rather  less  than  half  a  degree ;  but  when  the  alcohol  is  given  with  food, 
even  in  doses  of  4  to  8  ounces  of  absolute  alcohol,  it  produces  no 


328 


ALCOHOL. 


effect  on  the  temperature.  In  a  boy  aged  ten,  who  had  never  in  his 
hfe  before  taken  alcohol  in  any  form,  I  found  through  a  large  number 
of  observations  a  constant  and  decided  reduction  of  temperature.  It 
IS  possible  that  alcohol  given  in  repeated  doses  may  soon  lose  its  power 
of  depressing  the  temperature.  Excessive  habitual  indulgence  appears 
to  have  this  effect ;  for  Dr.  Rickards  and  I  gave  to  an  habitual  drunkard, 
making  him  "  dead  drunk,"  twelve  ounces  of  good  brandy  in  a  single 
dose,  without  the  smallest  reduction  of  the  temperature. 

In  their  experiments  on  the  urine  Bocker  and  Hammond  found  that 
"  the  formation  of  urea  of  the  extractives,  and  of  sulphuric  acid  and 
phosphoric  acid,  was  lessened  by  alcohol  and  beer,  and  the  water  and 
free  acidity  of  the  urine  was  diminished;"  but  in  Parkes  and  Wol- 
lowicz's  observations,  alcohol,  brandy,  and  claret  produced  no  decreased 
elimination  by  the  urine  of  urea,  phosphoric  acid,  or  free  acidity.  They, 
however,  increased  the  amount  of  urinary  water. 

Edward  Smith  found  that  brandy  and  gin  diminish,  while  rum 
increases,  the  pulmonary  carbonic  acid.  These  conflicting  statements 
it  is  impossible  to  reconcile  ;  but  Parkes'  observations  were  so  carefully 
conducted,  and  are  so  complete,  that  they  must  be  accepted  as 
authoritative. 

How  much  alcohol  is  consumed  in  the  body  ?  The  results  of  investi- 
gations to  determine  this  point  are  so  contradictory,  that  it  is  impossible 
to  decide  the  value  of  alcohol  as  a  food.  Bouchardat,  Sandras,  and 
Duchek  conclude  that  alcohol  is  freely  consumed  in  the  body,  little 
escaping  by  the  urine,  unless  very  large  quantities  are  taken.  On  the 
other  hand,  Perrin,  Duroy,  and  Lallemand  deny  that  alcohol  is  con- 
sumed in  the  smallest  degree  in  the  body.  Anstie  concludes  from 
careful  experiments  that  the  greater  part  of  the  alcohol  is  con- 
sumed, and  he  has  undoubtedly  proved  that  only  a  little  escapes  with 
the  urine,  while  Parkes  and  Wollowicz  believe  that  a  considerable 
quantity  escapes  with  the  sweat  and  breath.  Dupre"s  recent  obser- 
vations confirm  those  of  Anstie,  proving  that  only  a  fractional  part  of 
alcohol  escapes  from  the  body ;  and  Anstie  believes  that  this  never 
occurs  except  with  a  narcotic  dose,  which  varies  in  different  persons. 

Even  if  the  greater  part  of  alcohol  is  consumed  and  thus  ministers  to 
the  forces  peculiar  to  the  body,  yet  alcohol,  by  depressing  functional 
activity,  favouring  degeneration,  &c.,  may  do  more  harm  than  can  be 
counterbalanced  by  any  good  it  may  effect  by  the  force  it  sets  free 
during  its  destruction  ;  even  if  taken  in  quantities  too  small  to  do  harm, 
yet  it  can  scarcely  be  classed  as  an  economical  food  for  the  healthy. 
Granted  that  dietetic  doses  check  oxidation  in  the  healthy,  and  thus 
economize  the  blood  and  tissues,  still,  unless  it  can  be  shown  tliat  m 
health  there  is  constantly  an  excess  of  consumption  over  and  above 
that  required  by  the  body,  such  a  diminution  of  oxidation  could  only 


ALCOHOL.  329 

result  in  lessening  the  amount  of  force  set  free  and  put  at  the  disposal 
of  the  organs,  entailing  of  course  a  diminution  of  the  functional  activity 
of  the  body.  Physiology  failing  to  guide  our  steps  amid  these  conflict- 
ing statements,  it  is  obvious  that,  in  estimating  the  value  of  alcohol  in 
health  or  disease,  we  must  rely  solely  on  experience,  which  plainly 
shows  that,  for  the  healthy,  alcohol  is  not  a  necessary  nor  even  a  useful 
article  of  diet.  Varied,  repeated,  and  prolonged  experience,  and  the 
testimony  of  army  medical  men,  prove  that  troops  endure  fatigue  and 
the  extremes  of  climate  better  if  alcohol  is  altogether  abstained  from. 
The  experience  of  the  celebrated  Moscow  campaign  showed  this ;  so 
also  quite  recently  the  Red- River  Expedition.  During  arduous  marches 
it  has  always  been  found  that,  without  alcohol,  the  health  of  the  men  is 
exceptionally  good,  but  as  soon  as  spirits  are  allowed  disease  breaks 
out.  Modern  trainers  recognize  the  fact  that  the  power  of  sustained 
exertion  and  resistance  to  fatigue  is  best  promoted  by  abstaining  from 
alcohol,  and  the  ill-health  of  many  athletes  depends,  not  on  the  rigour 
of  the  training,  but  on  the  excesses  they  indulge  in  after  the  contest. 

There  can  be  no  doubt  that  healthy  persons,  capable  of  the  fullest 
amount  of  mental  and  physical  exertion  without  the  stimulus  of  alcohol, 
not  only  do  not  require  it,  but  are  far  better  without  it. 

It  must  be  recollected,  however,  that  these  remarks  apply  to  pure 
alcoholic  drinks,  as  spirits,  and  not  to  beers  and  wines,  which  contain 
ingredients  useful  as  food.  The  amount  of  alcohol  in  the  lighter  beers 
and  wines  is  small,  and  can  hardly  be  prejudicial  to  the  robust,  while 
they  seem  to  brace  up  and  sustain  the  flagging  functions  of  the  weakly, 
as  town-dwellers,  especially  those  who  pass  much  of  their  time  indoors,, 
m  an  unhealthy  atmosphere.  Some,  indeed,  cannot  properly  digest 
food  without  a  stimulant. 

Dr.  Anstie  speaks  highly  of  alcoholic  stimulants  in  the  debility  of  old 
age,  especially  in  the  "condition  of  sleeplessness  attended  often  with 
slow  and  ineff"ectual  digestion  and  a  tendency  to  stomach  cramps." 
He  employs  "  a  generous  and  potent  wine,"  containing  much  ether. 

Alcoholic  drinks,  especially  those  containing  a  large  quantity  of 
volatile  ether,  often  relieve  the  pain  of  neuralgia,  the  alcohol  removing, 
the  temporary  nervous  depression  which  produces  the  paroxysm  :  alcohol 
for  a  time  relieves  the  distressing  symptoms  occurring  in  so-called 
hysteria,  generally  met  with  in  middle-aged  women ;  but,  as  the  stimulant 
after  a  time  must  be  taken  in  increasing  quantities,  there  is  great  danger 
lest  the  patient  should  acquire  the  habit  of  taking  alcohol  to  exce'ss. 
Nervous  or  neuralgic  patients  are  often  prone  to  imbibe  alcohol  in  excess, 
and  thus  many  women  become  confirmed  tipplers.  It  behoves,  then,  the 
doctor  to  be  very  guarded  and  precise  in  prescribing  alcoholic  stimulLnts 

Whatever  doubt  may  exist  concerning  the  usefulness  of  alcohol  in 
moderate  quantities,  there  can  be  no  question  of  its  pernicious  and 
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poisonous  effects  when  taken  in  excess.  It  then  injures  and  degene- 
rates the  tissues  of  all  parts  of  the  body  and  produces  premature  old 
age.  The  lungs  become  prone  to  emphysema ;  there  is  diminution  of 
both  physical  and  mental  vigour ;  the  kidneys,  liver,  and  stomach  may 
become  cirrhosed.  Even  in  a  state  of  so-called  health,  when  the  effects 
of  hard-drinking  are  not  very  apparent,  they  become  at  once  evident  on 
the  occurrence  of  illness  or  accident,  when  the  constitution  manifests 
its  undermined  condition  and  its  diminished  power  to  resist  disease. 
Thus  drunkards  succumb  to  accident  or  illness  which  temperate  men 
easily  pass  through. 

Delirium  tremens  may  arise  in  different  ways ;  sometimes  through 
a  single  debauch,  but  commonly  it  attacks  those  who  habitually  take 
an  excessive  quantity  of  wine  or  spirits,  without  perhaps  ever  getting 
drunk.  In  an  attack  arising  from  an  exceptional  debauch,  it  is  merely 
necessary  to  withhold  spirituous  drinks  for  a  time,  to  allow  the  system 
to  get  rid  of  the  alcohol.  On  the  other  hand,  delirium  tremens  is 
often  excited  in  habitual  topers  by  altogether  withholding  intoxicating 
drinks,  so  that  in  treating  these  chronic  drinkers  a  moderate  quantity 
of  some  alcoholic  drink  for  a  time  must  generally  be  allowed. 

The  influence  of  alcohol  on  the  heart  is  most  noteworthy.  It 
strengthens  the  contractions  of  the  heart,  especially  when  this  organ  is 
weakened  by  debilitating  diseases,  which  are  always  attended  by  a 
quickened  and  weakened  pulse.  In  health,  alcohol  dilates  the 
arterioles  and  makes  the  pulse  larger  and  softer ;  in  disease,  or  when 
from  other  causes  the  arterioles  are  relaxed,  it  contracts  them,  render- 
ing the  pulse  smaller,  slower,  less  frequent,  and  more  resistent ;  alcohol 
strengthens  the  pulse,  and  reduces  its  frequency,  and  must  be  con- 
sidered one  of  the  most  powerful  cardiac  tonics.  This  tonic  property, 
combined  with  its  influence  in  promoting  digestion  by  increasing  the 
gastric  juice,  explains  the  great  usefulness  of  alcoholic  beverages  ui 
debilitating  chronic  and  acute  diseases. 

In  most  diseases  accompanied  by  weakness  or  prostration,  alcohol 
in  one  or  other  form  often  proves  a  valuable  remedy.  It  is  of  con- 
spicuous service  in  acute  diseases  running  a  limited  and  definite  course, 
in  the  treatment  of  which  the  cardinal  point  is  to  sustain  the  vital 
force  beyond  the  critical  stage. 

Brandy  or  wine  are  the  best  remedies  when  the  heart  is  suddenly 
enfeebled,  from  fright,  loss  of  blood,  accidents,  or  other  causes.* 

Great  as  are  the  beneficial  effects  of  alcohol  in  disease,  yet  it  may  do 
harm  as  well  as  good.  Certain  precautions  must  therefore  be  observed, 
and  its  effects  on  the  functions  must  be  carefully  watched.  Although 

*  In  threatened  fainting,  it  is  a  good  plan  to  direct  tlie  patient  wliilst  sitting  down 
to  lean  forvvard  and  place  tlie  head  between  the  legs  as  low  down  as  possible  so  tiiat 
the  blood  may  gravitate  to  the  brain. 
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the  heart  aifords  the  most  trustworthy  information  on  this  point,  yet  the 
influence  of  alcohol  on  the  other  organs  must  not  be  overlooked,  as  it 
may  happen  that  while  alcohol  may  benefit  one  part  of  the  system  it 
may  injure  another,  doing  good  in  one  respect,  yet  on  the  whole 
inflicting  more  harm. 

The  foUomng  rules  regarding  the  use  of  stimulants  in  fever  were 
laid  down  by  Dr.  Armstrong,  and  were  endorsed  by  Dr.  Graves  : — 

1.  If  the  tongue  become  more  dry  and  baked,  alcoholic  stimulants 
generally  do  harm ;  if  it  become  moist,  they  do  good. 

2.  If  the  pulse  become  quicker,  they  do  harm  ;  if  it  become  slower 
they  do  good. 

3.  If  the  skin  become  hot  and  parched,  they  do  harm ;  if  it  become 
more  comfortably  moist,  they  do  good. 

4.  If  the  breathing  become  more  hurried,  they  do  harm ;  if  it  become 
more  and  more  tranquil,  they  do  good. 

These  excellent  rules  might  be  supplemented  by  a  fifth ;  alcohol  does 
good  when  it  produces  sleep,  and  quells  delirium  (see  Opium). 

In  judging  of  the  influence  of  alcohol  on  the  pulse,  its  compressi- 
bility is  of  more  importance  than  its  volume.  Under  the  action  of 
alcohol  a  soft  and  yielding  pulse  of  large  volume  often  becomes  much 
smaller  and  less  compressible,  changes  indicating  an  increase  in  the 
tonicity  of  the  arteries,  and  in  the  strength  of  the  heart. 

Such  are  the  rules  which  must  guide  us  in  the  employment  of 
alcohol  in  disease,  giving  us  data  as  to  the  quantity  we  should 
administer,  and  whether  we  should  continue,  increase,  or  withhold  it. 

There  are  other  circumstances  which  we  must  carefully  regard  in 
respect  to  the  employment  of  alcoholic  drinks.  At  the  two  extremes 
of  age,  the  powers  of  the  body  being  easily  depressed,  stimulants  are 
accordingly  called  for  early,  and  must  be  freely  used.  In  the  aged, 
especially,  it  is  of  great  importance  to  anticipate  prostration  by  the 
early  employment  of  alcohol  j  for  it  is  very  difficult  to  overcome  this 
condition.  Young  children  prostrate  from  disease  take  stimulants 
with  benefit,  even  in  large  quantities.  Next,  the  knowledge  of  the 
course  a  disease  ordinarily  runs,  gives  us  timely  indications  in  respect 
of  this  question.  In  some  acute  diseases,  as  typhus,  in  which  the 
depression  is  often  very  marked,  especially  at  the  extremes  of  life, 
stimulants  should  be  employed  early. 

Alcohol  has  been  given  lately  to  fever  patients  in  very  large  quanti- 
ties on  the  Continent,  and  to  some  extent  in  England.  In  this  country, 
Dr.  Anstie  is  the  chief  supporter  of  this  treatment.  Alcohol  is  given 
to  reduce  fever  and  to  check  waste.  In  fevers,  no  doubt,  there  is  great 
increased  destruction,  certainly  of  the  nitrogenous  tissues,  shown  by 
the  large  quantity  of  urea  eliminated  by  the  urine  ;  at  the  same  time  all 
the  functions  of  the  body  are  much  depressed,  and  can  appropriate  less 
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of  the  force  set  free  by  oxidation  than  in  health.  From  these  two 
causes,  and  partly  likewise  from  diminution  of  perspiration,  so  that  the 
heat  fails  to  pass  off  duly  by  the  skin,  preternatural  temperature  of  the 
body  occurs  in  fevers.  Alcohol  in  large  doses,  it  is  maintained,  lessens 
oxidation  and  prevents  waste,  and  thereby  lowers  the  temperature  of 
the  body,  and  diminishes  the  amount  of  urea  in  the  urine  ;  but,  to 
effect  this,  very  large  doses  must  be  given— doses  which,  in  some  cases, 
at  least,  I  should  imagine  might  do  harm  in  other  ways ;  hence,  the 
influence  on  the  pulse,  respiration,  &c.,  according  to  the  rules  just  laid 
down,  must  be  very  carefully  watched. 

Several  years  ago,  I  made  a  large  number  of  observations  concern- 
ing the  influence  of  alcohol  on  the  temperature  of  fever,  and  found 
that  as  in  health,  so  in  fevers,  alcohol  slightly  reduces  the  temperature ; 
but  its  eflicacy  in  this  respect  is  so  insignificant,  and  doses  so  enormous 
must  be  taken  to  produce  even  trifling  results,  that  it  is  useless  to  give 
alcohol  solely  with  this  intention. 

In  my  judgment  there  can  be  no  doubt  tliat  alcohol  is  not  required 
in  all  febrile  diseases  ;  on  the  contrary,  many  cases  are  best  treated 
without  it ;  and  in  no  instance  should  it  be  given  unless  special 
indications  arise.  The  enormous  quantities  of  alcohol  which  used  to 
be  given  a  short  time  ago,  and  are  indeed  now  sometimes  administered, 
are,  I  believe,  rarely  needed,  although  very  large  doses  are  occasionally 
needed,  and  are  undoubtedly  the  means  of  saving  life. 

The  kind  of  alcoholic  stimulant  employed  is  perhaps  not  a  matter 
of  great  importance,  provided  its  quality  is  good.  It  is  undesirable  to 
give  several  kinds  of  stimulants  at  about  the  same  time,  or  they  may 
derange  the  stomach ;  but  they  may  be  changed  from  time  to  time 
according  to  the  patient's  desire.  Anstie  recommends  strong  alcoholic 
drinks  in  fevers,  as  brandy  in  the  earlier  and  middle  stages ;  but  when 
the  heart  flags,  and  the  nervous  system  becomes  weakened,  he  prefers 
wines  containing  plenty  of  compound  ethers.  Stimulants  should  not 
be  given  in  large  quantities  to  weakly  persons  at  distant  intervals  of 
the  day ;  it  is  far  better  to  give  them  in  small  and  frequent  doses.  A 
large  dose  at  one  time  strongly  stimulates  the  heart;  then,  as  the 
alcohol  is  decomposed  or  eliminated,  the  heart  is  left  unsustained, 
when  great  weakness  may  set  in;  whereas  the  frequent  adminis- 
tration of  smaller  quantities  keeps  the  heart  more  uniformly  supported. 

Some  easily  digested  food  in  small  quantities  should  be  given  with 
the  stimulant,  which,  by  promoting  digestion,  supports  the  patient's 
strength  in  the  most  natural  and  most  effectual  way.  As  a  rule,  when 
food  is  freely  taken  and  digested,  stimulants  are  little  needed. 

Weakly  children  derive  more  benefit  by  taking  stimulants  about  an 
hour  before,  rather  than  with  food,  which  plan  enables  them  to  take 
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more  food,  and  to  digest  it  better,  than  the  more  common  one  of 
giving  the  stimulant  with  food. 

In  common  with  ether  and  chloroform,  alcohol  is  an  antispasmodic, 
but  in  this  respect  ether  and  chloroform  are  more  effective. 

It  does  sometimes  happen  that  one  alcoholic  stimulant  is  harmful, 
while  another  is  found  useful ;  a  fact  especially  noticeable  in  coughs, 
which  are  aggravated  by  porter  or  beer,  but  are  unaffected  or  even 
relieved  by  brandy  or  wine.  Beer  or  stout  sometimes  produces 
sleepiness,  heaviness,  even  headache,  and  flushing  of  the  face,  while 
the  same  person  can  take  wine  or  brandy  without  inconvenience. 
Individual  peculiarities  abound  in  respect  of  wines ;  for  example,  one 
person  cannot  take  sherry,  without  suffering  from  acidity,  while  another 
on  taking  port  is  seized  with  gouty  pains. 

The  wish  of  the  patient  for  any  particular  form  of  stimulant  is  often 
a  correct  indication  of  its  desirability.  A  free  draught  of  the  weaker 
beers  will  often  gratefully  slake  the  urgent  thirst  of  fever. 

Stout^  is  supporting  and  nourishing  to  persons  brought  low  by 
exhausting  discharges,  and  to  women  weakened  by  suckhng,  though  in 
many  cases  unfortunately  it  disagrees,  producing  headache  and 
sleepiness.  The  good  old-fashioned  remedy,  rum  or  brandy  and  milk 
taken  before  breakfast,  is  useful  in  phthisis  and  in  exhausting  diseases. 
A  Httle  rum  and  milk  an  hour  before  rising  is  a  good  prop  to  town- 
living  women,  to  whom  dressing  is  a  great  fatigue,  who,  without 
appetite  for  breakfast,  suffer  from  morning  languor  and  exhaustion, 
often  lasting  till  mid-day,  and  to  convalescents  from  acute  diseases. 

The  ill  effects  of  alcohol  in  gonorrhoea  are  well  known.  A  cure  is 
much  more  readily  effected  if  the  patient  will  abstain  altogether  from 
alcoholic  beverages.  Even  when  the  cure  seems  near  completion  a 
smgle  mdulgence  in  spirits,  wine,  or  beer  will  bring  back  the  scalding 
and  discharge.  ° 


CHLOROFORM. 

Chloroform   when  applied  to  the  surface  of  the  body,  speedilv 
volatihzes  and  cools  the  skin  ;  but  it  is  seldom  used  as  a  refrigerator 
being  in  this  respect  inferior  to  other  agents. 

Owing  to  its  high  diffusion-power,  chloroform  readily  penetrates  thp 
animal  textures.  If  evaporation  is  prevented  it  penetrates  the  cuticle 
and  excites  inflammation,  and  thus  becomes  a  rubefacient 

In  quantity  insufficient  to  excite  inflammation,  chloroform  deadens 


334 


CHLOROFORM. 


sensation,  and  acts  as  a  local  anassthetic.  It  is  sometimes  applied  to 
relieve  pain,  and  occasionally  with  good  effect,  although  it  often  fails, 
and  is  inferior  for  this  purpose  to  many  other  external  appHcations.  It 
has  been  used  in  neuralgias,  sometimes  effectively,  but  it  generally 
fails,  and  even  when  successful,  the  relief  is  ordinarily  very  temporary, 
the  pain  soon  returning. 

In  faceache  or  toothache,  two  or  three  drops,  on  a  small  piece  of 
cotton-wool,  introduced  into  the  ear,  gives  occasionally  complete  and 
permanent  relief ;  but  if  too  large  a  quantity  is  used,  it  will  excite 
inflammation,  even  vesication,  and  give  much  annoyance.  The  pain 
of  cancer,  when  the  skin  is  broken,  leaving  a  painful,  irritable  sore,  is 
relieved  by  playing  vapour  of  chloroform  on  the  raw  surface,  and  often 
the  immunity  from  pain  lasts  several  hours  ;  a  like  proceeding  relieves 
the  pain  of  cancer  of  the  uterus,  of  ulceration  of  the  os  uteri,  of 
neuralgia  of  the  uterus,  and,  in  a  less  degree,  the  annoyance  of 
pruritus  pudendi.  The  vapour  must  be  made  to  play  on  the  os  uteri 
for  some  minutes.  I  think  that  chloroform  vapour  might  be  useful  in 
cancer  of  the  rectum,  spasms  of  the  intestines,  &c. ;  recollecting,  how- 
ever, that  chloroform  is  easily  absorbed  by  the  large  intestine. 

According  to  Sir  J.  Simpson,  a  few  drops  of  chloroform  whilst 
evaporating  from  the  palm  of  the  hand  held  close  to  a  photophobic  eye, 
will  enable  it  to  bear  the  light  without  pain. 

Dr.  Churchill  lessens  the  violence  of  the  paroxysms  of  whooping- 
cough  by  the  simple  plan  of  directing  the  nurse  to  pour  about  half  a 
drachm  of  ether  or  chloroform  over  her  hand,  and  to  hold  it  before  the 
child's  mouth.  The  child  at  first  dislikes  this  treatment,  but  soon 
appreciating  its  benefit,  will  run  to  the  nurse  on  the  first  warning  of  an 
attack. 

An  ointment  composed  of  half  a  drachm  of  chloroform  to  an  ounce 
of  lard,  will  often  allay  the  itching  of  urticaria,  lichen,  and  true  prurigo, 
but,  like  most  other  ointments,  it  loses  its  effect  in  a  short  time,  hence 
anti'-itching  applications  require  to  be  changed  from  time  to  time. 

Dr.  Augustus  Waller  has  shown  that  chloroform  promotes  to  a  con- 
siderable extent  the  cutaneous  absorption  of  many  substances.  The 
absorption  of  watery  or  alcoholic  solutions  is  far  less  rapid.  The 
chloroformic  solutions  of  aconite,  atropia,  strychnia,  or  opium,  applied 
to  the  skin,  speedily  destroy  an  animal  with  the  characteristic  toxic 
symptoms  of  the  alkaloid  employed.  He  ascribes  this  property  of 
chloroform  to  its  property  of  passing  rapidly  through  animal  textures, 
carrying  with  it  the  dissolved  alkaloid.  The  addition  of  a  certain 
amount  of  alcohol  to  the  chloroformic  solution  does  not  hinder  the 
absorption  of  the  alkaloid-indeed,  it  appears  to  hasten  it;  for  when  an 
equal  quantity  of  alcohol  is  added  to  the  chloroformic  ^ol^^ion  the 
absorption  is  more  rapid  than  when  simply  chloroform  is  used.  This 
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property,  either  alone  or  mixed  with  alcohol,  should  be  borne  in  mind  in 
employing  alkaloids  as  external  applications. 

Chloroform  produces  in  the  mouth  a  sensation  of  warmth,  and,  if 
undiluted,  excites  inflammation.  Being  a  stimulant  to  the  mucous 
membrane,  it  excites  a  flow  of  saliva.  A  few  drops  on  cotton-wool 
inserted  into  the  hollow  of  a  decayed  aching  tooth  often  gives  permanent 
relief,  but  when  the  anaesthetic  effect  has  passed  away,  the  pain  is 
sometimes  aggravated,  the  chloroform  having  irritated  the  inflamed 
pulp.  It  is  a  good  plan  to  fold  over  the  hollow  tooth  a  piece  of  linen 
moistened  with  chloroform,  so  that  the  vapour  may  remove  the  pain. 
Equal  parts  of  chloroform  and  opium,  or  of  chloroform  and  creasote, 
constitutes  a  useful  application  in  toothache. 

Chloroform  excites  a  sensation  of  warmth  in  the  stomach,  but  in 
large  doses  it  induces  nausea  and  vomiting.  Drop  doses  of  pure 
chloroform  are  beneficial  in  flatulent  distentions  of  the  stomach,  sea- 
sickness, and  other  vomitings. 

Its  high  diflusion-power  enables  it  to  pass  rapidly  into  the  blood, 
little,  if  any,  finding  its  way  into  the  intestines.  The  physical  and 
chemical  changes  produced  in  the  blood  by  its  admixture  with 
chloroform  are  at  present  unknown. 

When  given  in  medicinal  doses  to  a  healthy  person,  it  produces  very 
little  change  either  in  the  frequency  or  strength  of  the  heart's 
contractions,  though  when  inhaled,  judging  by  the  hsemadynamometer, 
it  is  said,  at  the  very  first,  slightly  to  increase  their  force.  In  disease, 
on  the  other  hand,  when  the  heart  beats  feebly,  especially  if  due  to 
some  sudden  and  transient  cause,  chloroform  certainly  strengthens  the 
heart's  contractions,  so  relieving  such  symptoms  as  syncope,  &c. ;  but 
it  is  in  no  way  preferable  to  a  glass  of  brandy-and-water  or  wine.  It, 
no  doubt,  acts  more  quickly  and  evanescently  than  alcohol,  and  its 
cardiac  effect  certainly  declines  more  speedily  than  that  of  alcohol.  It 
is  frequently  administered  to  hysterical  patients  and  others  suff"ering  from 
weakness,  depression  of  spirits,  nervousness,  &c.  Like  all  stimulants, 
if  _  habitually  ingested,  it  soon  loses  its  efl-ect ;  and  this  especially  happens 
with  chloroform  and  ether,  so  that  from  time  to  time  the  dose  requires 
to  be  increased,  and  even  then  soon  loses  its  efficacy. 

In  diarrhoea,  after  the  removal  of  the  exciting  irritant,  spirit  of 
chloroform  may  be  given  with  much  benefit,  combined  with  astringents 
and  opium.  It  is  useful  in  intestinal  or  stomach  coHc,  from  whatever 
cause  arising,  and  in  renal  and  biliary  colic,  in  hiccup,  hysteria,  and 
asthma,  both  primary  and  secondary ;  and  from  the  relief  it  gives  in 
these  affections,  it  is  ranked  among  antispasmodics.  In  the  treatment 
of  any  of  the  foregoing  diseases  it  is  usually  combined  with  opium  and 
this  combination  succeeds  admirably.  No  doubt  much  of  the  effect 
IS  due  to  the  opium  ;  its  action,  it  appears,  however,  being  increased  and 
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sustained  by  the  chloroform.  Its  mode  of  action  is  at  present  unknown. 
Possibly,  by  restoring  the  weakened  muscular  or  nervous  system  to  its 
natural  physical  condition,  it  controls  inordinate  muscular  action,  and 
removes  pain,  thus  becoming  a  true  stimulant. 

Chloroform,  combined  with  small  doses  of  morphia  or  opium,  given 
with  a  drachm  of  glycerine,  honey,  sugar-and-water,  or  treacle-and- 
water,  is  often  conspicuously  beneficial  in  certain  coughs,  It  is  useful 
when  the  cough  is  paroxysmal  and  violent— violent  out  of  proportion 
to  the  amount  of  expectoration ;  when,  indeed,  there  appears  to  be 
much  excitability  or  irritability  in  the  respiratory  organs,  and  when  a 
slight  irritation  induces  a  distressing  fit  of  coughing.  In  such  circum- 
stances the  chloroform  is  of  more  service  than  the  opium,  and  should 
be  given  in  a  full,  while  the  opium  should  be  given  in  a  very  small,  dose. 
This  combination  allays  the  cough  in  the  fibroid  form  of  phthisis,  so 
frequently  paroxysmal,  wearing,  and  exhausting.  In  this  form  of  lung 
disease  there  is  often  such  extensive  induration,  with  thickening  of  the 
pleura,  as  to  prevent  any  expansion  of  the  lung,  and  consequently  of 
the  chest  walls,  so  that  little  or  no  air  enters  the  consolidated  part  of 
the  lung,  and  no  expulsive  force  can  be  brought  to  bear  on  the  mucus. 
Here  our  attention  should  be  given  to  check  the  abundant  secretion,  to 
lessen  its  tenacity,  and  so  facilitate  its  expulsion. 

Cough,  very  often  indeed,  arises  from  a  morbid  condition  of  throat ; 
and  even  when  due  solely  to  lung  disease,  the  application  of  the  mix- 
ture just  recommended  to  the  throat  and  parts  about  the  glottis  is  often 
beneficial,  in  accordance  with  a  general  fact  that  remedies  applied  to  the 
orifices  communicating  with  certain  organs,  as  the  nipple,  rectum,  and 
throat,  will  by  nervous  communication  act  on  the  organs  themselves. 
For  example,  many  coughs  are  allayed  much  more  efficiently  if  the 
opium  and  chloroform  mixture  is  swallowed  slowly,  and  so  kept  in 
contact  with  the  fauces  as  long  as  possible. 

Being  highly  volatile,  much  chloroform  passes  off"  by  the  lungs,  and 
its  odour  can  be  detected  in  the  breath  ;  some,  probably  for  the  same 
reason,  escapes  by  the  skin,  and  some  probably  by  the  urine.  In  its 
passage  from  the  lungs  it  is  unlikely  in  any  way  to  influence  the 
mucous  membrane  of  the  bronchial  tubes,  the  quantity  separated  being 
very  small ;  and  even  during  and  after  the  inhalation  of  chloroform  we 
do  not  observe  that  it  modifies  in  any  way  the  secretion  of  this  mem- 
brane.     Its  influence,  if  any,  on  the  kidneys  and  the  urine  is  at 

present  unknown. 

Harley's  observations  on  the  action  of  chloroform  on  the  respuvatory 
function  of  the  blood  tend  to  show  that  it  lessens  the  oxidation  of  the 
blood,  and  diminishes  the  evolution  of  carbonic  acid ;  but  to  establish 
this  point  we  think  further  experiments  are  needed. 

We  will  now  give  a  succinct  and  practical  account  of  the  admimstra- 
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tion  of  chloroform  as  an  anaesthetic.  It  is  needless  to  dwell  upon  the 
signal  and  beneficent  service  this  agent  has  in  this  respect  rendered  to 
mankind. 

Chloroform  at  first  very  often  causes  a  sensation  of  tingling  and  heat 
in  the  lips  and  nose,  and  these  parts,  if  accidentally  moistened  with  it, 
may  become  inflamed,  even  to  bUstering ;  an  accident  which  can  always 
be  prevented  with  care,  particularly  if  the  nose  and  lips  are  first 
smeared  with  glycerine  or  cold  cream,  or  some  protecting  substance. 

The  early  sensations  experienced  vary  much  in  different  persons, 
being  sometimes  so  agreeable  as  to  tempt  to  the  inhalation  of  this  sub- 
stance merely  for  the  sake  of  inducing  them  ;  but  in  the  majority  the 
sensations  are  more  or  less  disagreeable,  often  intensely  so. 

At  first  there  is  a  sensation  of  warmth  at  the  pit  of  the  stomach, 
spreading  to  the  extremities,  and  accompanied  by  some  excitement ; 
then  some  or  all  of  the  following  symptoms  soon  set  in.  Noises  in 
the  ears,  lights  before  the  eyes,  heavy  weight  and  oppression  of  the 
chest,  great  beating  of  the  heart,  throbbing  of  the  large  vessels,  and  a 
choking  sensation.  These  symptoms  betoken  no  danger,  and  need 
excite  no  apprehension.  At  the  very  commencement  of  the  adminis- 
tration some  cough  is  not  unfrequently  excited,  or  even  a  passing 
spasm  of  the  glottis,  sure  signs  that  the  vapour  is  administered  in  too 
concentrated  a  form,  and  that  more"  air  must  be  mixed  with  it, 
by  opening  the  valve  in  Clover's  apparatus,  or  by  removing  the  lint 
farther  from  the  nose  and  mouth. 

At  this  early  stage,  women,  by  becoming  hysterical,  may  give  some 
trouble  and  alarm.  They  laugh,  sob,  or  cry ;  their  breathing  is  often 
extremely  irregular  and  hurried— a  condition  which  frightens  the 
friends,  and  inexperienced  chloroformers ;  but  this  state  is  to  be 
accepted  as  an  indication  to  continue,  not  to  withhold,  it ;  for  this  con- 
dition soon  subsides  as  the  patient  passes  more  deeply  under  the 
power  of  the  anaesthetic. 

The  pulse,  at  first  quick,  and  it  may  be  weak,  if  not  due  to  the 
patient's  illness,  is  the  effect  of  nervousness  and  anxiety ;  and  as  soon 
therefore,  as  unconsciousness  sets  in,  the  pulse  falls  in  frequency,  and 
gams  in  force. 

A  few  seconds  from  the  commencement  of  the  administration,  all 
discomfort  ceases,  the  patient  becomes  quiet,  breathes  calmly,  and  feels 
!■T^  ^°"^^^o^sness  is  now  more  or  less  affected  ;  questions  are 

still  heard,  but  are  slowly  answered,  and  not  to  the  purpose  The 
induction  of  this  medium  stage  is  adequate  for  confinement,  and  for 
the  relief  of  renal  colic. 

All  laiowledge  of  the  external  world  soon  becomes  lost,  and  is  fol- 
owed  by  a  period  of  excitement.  Various  incoherent  ideas  occupy 
the  mind;  some str^iggle,  attempt  to  get  up,  and,  when  restrained,  often 
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show  much  irritation.  The  stage  of  complete  unconsciousness 
required  for  capital  operations  is  now  fast  approaching.  Violent  tonic 
contraction  of  the  muscles  of  the  body  often  occur  before  complete 
unconsciousness  and  perfect  muscular  relaxation  set  in.  The  extremi- 
ties become  rigid,  the  muscles  of  the  chest  are  firmly  fixed,  and  the 
respiration  thus  becoming  impeded,  causes,  in  combination  with  the 
general  violent  muscular  contraction,  duskiness  or  lividity  of  the  face. 
The  eyes  are  injected  or  prominent,  the  lips  blue,  the  jugulars  stand 
out  like  large  black  cords,  the  mouth  is  clenched,  and  a  profuse  per- 
spiration breaks  out  on  the  body,  especially  about  the  face.  In  a  few 
seconds  all  these  symptoms  pass  away.  They  may  be  accepted  as  a 
sure  indication  of  the  immediate  approach  of  utter  insensibility  and 
complete  flaccidity  of  the  muscles,  and  as  a  warning  that  the  adminis- 
tration must  be  conducted  with  increased  caution,  or  the  patient  will 
suddenly  pass  into  a  stage  of  danger,  with  noisy,  stertorous,  quick, 
shallow  breathing,  and  quick,  weak  pulse.  .These  violent  muscular 
contractions,  which  greatly  distort  the  face,  and  frighten  the  patient's 
friends,  rarely  occur  in  women  or  children,  or  in  men  weakened  by 
exhausting  illness;  and  it  is  a  condition  more  frequently  seen  when 
the  chloroform  is  administered  too  abundantly,  and  the  patient  brought 
too  quickly  under  its  influence. 

As  these  movements  cease,  the  muscles  become  flaccid,  and  the 
stage  of  perfect  insensibihty  is  reached.  Reflex  action  is  lost  ;  the 
conjunctiva  can  be  touched  without  producing  winking.  The  limbs, 
when  raised  and  let  go,  fall  heavily.  The  breathing  is  calm,  but  a  little 
superficial ;  the  pulse  is  not  much  altered,  but  it  may  be  a  little  more 
compressible.  The  face  is  moist  with  perspiration.  The  pupil  is 
much  contracted.  This  condition  may  be  maintained  with  due  pre- 
caution for  a  considerable  time ;  but  if  now  the  chloroform  is  con- 
tinued in  undiminished  quantity,  the  breathing  becomes  noisy  and 
stertorous;  the  pupil  greatly  dilates ;  the  pulse  loses  its  strength ;  the 
breathing  becomes  more  and  more  shallow,  and  less  and  less  frequent, 
tiU  both  pulse  and  respiration  stop.  Even  now,  artificial  respiration 
will  often  restore  the  breathing,  bring  back  the  pulse  beats  at  the 
wrist,  and  rescue  the  patient  from  the  jaws  of  death.  On  several 
occasions,  whilst  administering  chloroform,  I  have  ^vltnessed  recovery 
from  this  critical  condition.  .  ,  , 

Sn  the  other  hand,  it  appears  that  sometimes  without  wai-ning 
whUe  the  pulse  is  beating  well  and  the  breathing  is  deep  and 
quk  the  heart  suddenly  stops,  and  respiration  immediately  ceases^ 
S'fom.  of  death  arises  probably  from  cardiac  ^^^'f^^ 
other  form  of  death  is  probably  due  to  gradual  paia ly  of  the  res^ 
piratory  muscles  from  the  effect  of  the  chloroform  on  the  respiratory 
centres.    (See  Belladonna.) 
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Chloroform  insensibility  may  with  care  be  maintained  for  hom-s,  and 
even  days. 

In  administering  chloroform,  the  attention  should  be  directed  to  the 
state  of  the  pulse,  the  breathing,  the  conjunctiva,  and  the  pupil.  The 
pulse  usually  retains  throughout  its  frequency  and  force.  Should  it 
become  quick  and  weak,  or  irregular,  then  the  inhalation  must  be 
withheld,  unless  the  frequency  of  the  beats  can  be  accounted  for  by 
the  patient's  struggles.  The  breathing  often  affords  an  earher  sign  of 
danger  than  the  state  of  the  pulse.  If  the  respiration  become  very 
shallow,  and  gradually  less  frequent,  the  chloroform  should  be  sus- 
pended for  a  time. 

The  surest  signs  of  safety,  and  the  earliest  of  danger,  are  afforded 
by  the  state  of  the  conjunctiva  and  pupil.  While  irritation  of  the 
conjunctiva  causes  reflex  action,  and  is  followed  by  blinking,  there  is 
usually  no  danger.  The  pupil  is  much  contracted  in  the  stages  of 
msensibility  when  no  danger  is  to  be  apprehended;  but  on  the 
approach  of  peril  from  over-dose  of  the  anjesthetic,  the  pupil  dilates. 

It  is  concluded  that  chloroform  affects  the  pupil,  by  first  stimulating,  and  then 
paralyzing  the  oculi  motor  nerve  centres,  for  during  the  contraction  of  the  pupil 
stiniulationof  the  cervical  sympathetic  is  without  effect,  but  when  the  pupil  begins 
to  ddate  this  stimulation  increases  the  dilation.  ^ 


When,  on  touching  the  conjunctiva,  reflex  action  is  annulled,  and 
the  hmbs,  when  raised,  fall  heavily,  the  patient  is  fit  to  undergo  anv 
operation.  °  J 

One  or  two  circumstances  require  a  passing  notice.    Vomiting  is 
hable  to  happen  if  food  has  been  taken  a  short  Le  before  the  bro 
form,  occurring  either  as  the  patient  is  passing  under  its  influence  or" 

fXVro7'.r  ^^^^-g  -hen  under  tl" 

full  effect  of  chloroform.    Vomiting,  happening  after  complete  chlo  o 
formization,  may  be  taken  as  a  sign  of  returning  conscious    ss  t^d  -f 
he  operation  is  uncompleted,  the  inhalation  should  at  once  be  con 
tmued,  when  the  vomiting  will  speedilv  cei.e     Tinf  ,  ^ 
i.  is  advisable  to  .he  Patien.  •sr:l^Se^,  c'ldfoltojr^'S 
hours  before  chloroformization.    At  the  same  tin.P  Z 

tendency  to  vomit;  and  fainting  and  much  exhau.fJo,,  n7    "^"""^"'^  ^'^^ 
a  small  loss  of  blood  during^he  op^Son.X^^^^^^ 
turned  aside  to  assist  the  escape  of  the  vomited  fond      ^  ! 
choking.  vomited  food,  and  to  prevent 

It  should  be  borne  in  mind  that  operations  on  th. 
vagina,  even  when  the  patient  is  quite  inseS    o Ln  n       "'^  '"^ 
cause     noisy   catchy   breathing,  very  mucl    rprp  n-    ^  ^'"''^"5^' 
breathing,  often  mistaken  for  ^s^^l^S'S!^^ 
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that  too  much  chloroform  has  been  administered;  but  this  is  not 
the  case.  The  true  state  of  things  can  generally  be  discriminated  by 
a  little  attention  to  the  circumstances.  Thus,  the  noisy  breathing 
does  not  occur  until  the  rectum  and  vagina  are  manipulated,  and  is 
especially  loud  and  noisy  when  the  finger  or  an  instrument  is  passed 
with  any  force  into  either  orifice. 

On  discontinuing  the  administration,  consciousness  usually  returns 
in  a  few  minutes,  but  is  sometimes  delayed  for  a  longer  period.  If 
perfect  quiet  is  observed,  its  effects  are  often  followed  by  sleep,  which 
refreshes  the  patient,  gives  time  for  many  of  the  disagreeable  conse- 
quences of  the  inhalation  to  pass  off,  and  allows  the  pain  of  the  opera- 
tion to  subside. 

Experiment,  practice,  and  common  sense  show  that  the  danger  of 
chloroform  is  in  proportion  to  the  percentage  of  vapour  inhaled  in  the 
air.  The  importance  of  ascertaining  the  minimum  quantity  sufficient 
to  bring  the  patient  speedily  and  safely  to  a  state  of  insensibiUty  is 
apparent.  Mr.  Clover  had  shown  this  to  be  in  the  proportion  of  4  to  5 
per  cent,  of  chloroform  vapour.  With  this  percentage,  insensibility 
can  be  produced  in  about  five  minutes,  with  the  minimum  of  danger. 
In  animals  killed  by  the  inhalation  of  this  proportion  of  chloroform, 
the  heart  will  continue  to  beat  long  after  respiration  has  stopped.  At 
the  beginning,  Mr.  Clover  administers  about  2  per  cent,  vapour, ^and  as 
the  patient  becomes  accustomed  to  its  action  the  quantity  is  increased 
till  5  per  cent,  is  reached. 

The  way  chloroform  destroys  life  is  not  yet  well  worked  out,  and 
much  uncertainty  still  remains  concerning  its  action  on  the  heart.  The 
sequence  of  events  in  animals  killed  by  chloroform,  when  the  per- 
centage of  its  vapour  is  not  sufficiently  great  to  destroy  life  at  once,  is 
as  follows  : — The  breathing  grows  gradually  more  andfmore  shallow 
and  infrequent,  while  the  pulse  becomes  weaker  and  even  ceases ;  soon 
after,  breathing  stops;  but  still,  for  a  short  time,  the  heart  continues  to 
beat  languidly.    This  is  the  order  of  the  toxic  phenomena  in  animals, 
and  that  most  frequently  met  witli  in  the  human  subject.    Here  it  is 
difficult  to  say  whether  the  poison  acts  directly  on  the  heart,  and 
whether  the  enfeeblement  of  the  heart-beats  and  the  cessation  of  the 
pulse  is  due  to  the  direct  attack  upon  the  heart,  or  whether  it  is  simply 
connected,  and  depends  on  the  gradual  cessation  of  the  breathing.  It 
seems  probable  that  the  heart  may  be  directly  poisoned  and  paralyzed 
by  chloroform  ;  for  the  heart's  movements  cease  immediately  when 
a  very  large  percentage  of  the  vapour  is  breathed;  and  further, 
Dr.  Harley  has  shown  that  a  frog's  heart  suspended  in  chloroform 
vapour  ceases  to  beat  much  sooner  than  one  suspended  in  watery 
vapour. 

The  direct  action  of  chloroform  on  the  heart  is  probably  displayed 
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111  those  cases  in  the  human  subject,  when,  without  warning,  the  patient 
becomes  pulseless,  breathless,  and  dies. 

When  any  serious  symptoms  arise,  and  danger  is  apprehended,  the 
chloroform  administration  should,  of  course,  be  discontinued,  and  arti- 
ficial respiration,  after  Sylvester's  method,  practised  instantly  and 
assiduously,  whether  the  breathing  has  ceased  or  is  growing  slower  and 
shallower.  Where  the  breathing  has  been  extinguished  in  a  gradual 
manner,  the  patient,  provided  artificial  respiration  is  instantly  adopted, 
m  a  few  seconds,  in  most  instances,  fetches  a  deep  gasp,  which  is  soon 
repeated,  and  presently  the  breathing  grows  more  frequent,  till  it 
becomes  natural,  and  he  is  saved.  When  the  chest  has  ceased  to 
move,  the  pulse  to  beat,  and  when  the  patient  presents  all  the  appear- 
ances of  death,  even  at  this  crisis  life  may  generally  be  restored.  Little 
IS  to  be  hoped,  however,  from  artificial  respiration  in  those  cases  where 
the  breathing  and  pulse  both  cease  immediately,  without  any  warning. 
Besides  the  use  of  artificial  respiration,  cold  water  should  be  dashed 
over  the  face  and  chest,  air  should  be  freely  admitted,  and  all  hindrance 
to  breathing  removed  ;  indeed,  everything  hampering  to  the  breathing, 
as  stays,  or  a  tight  dress,  should  be  removed  before  the  administration 
of  chloroform.  The  most  serious  impediment  to  the  breathing,  suffi- 
cient to  endanger  life,  may  be  caused  by  the  patient  lying  prone  for  the 
convenience  of  the  operator.  Several  times  I  have  witnessed  cases  of 
imminent  danger  from  this  cause.  When  this  position  must  be 
assumed,  the  most  anxious  care  must  be  paid  to  the  state  of  the 
breathing;  for  this  prone  posture  is  itself  quite  adequate  to  arrest 
feeble  breathing,  which  without  this  impediment  would  go  on  safely. 

It  is  a  question  of  importance  whether  galvanism  should  be  used  in 
danger  from  chloroform.  The  Committee  appointed  by  the  Medical 
and  Chirurgical  Society  are  of  opinion  that  this  agent  is  useful  but 
that  It  IS  far  inferior  to  artificial  respiration;  but  some  authorities  are 
wholly  opposed  to  its  use,  on  the  score  of  its  influence  to  arrest  a  very 
feebly  acting  heart  and  so  diminishing  any  slight  remaining  hope  of 
recovery  It  is  advised  to  apply  it  to  the  phrenic  nerve,  to  stimulate 
tne  diaphragm  to  action,  and  thus  maintain  breathing  till  the  chloro 
form  shall  have  had  time  to  evaporate  from  the  blood,  and  the  system 
become  free  from  the  drug.  But  artificial  respiration  is  a  more  po ten 
agent  to  excite  the  respiratory  functions.  ^ 

It  has  been  proved  that  a  certain  percentage  of  chloroform  amnlv 
.sufficient  to  produce,  speedily,  complete  unconsciousness,  aa"  b^ 
inhaled  with  safety  for  an  almost  indefinite  time.    It  is  herlre 
obvious  that  the  method  required  should  enable  us  to  gi^-e  th L  "or 
centage  with  certainty  throughout  the  most  protracted  operat  on  so 
Aat  the  proportion  compatible  with  safety  shall  never  b  exceeded 
The  contrivance  which  best  fulfils  this  condition  is  the  ingenious  appa" 
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ratus  of  Mr.  Clover.  Its  advantages  are  so  great  as  to  outbalance  fully 
the  slight  inconvenience  connected  with  its  use.  If  this  apparatus 
is  not  at  hand  we  may  adopt  the  use  of  a  simple  piece  of  lint  and 
a  towel,  or  Dr.  Simpson's  method,  or  Skinner's  cone. 

Are  there  any  conditions  of  age  or  health  which  forbid  the  use 
of  chloroform  as  an  anaesthetic?  Provided  due  care  is  observed, 
I  think  it  may  be  given  to  all  persons  irrespective  of  their  condition, 
having  myself  given  it  without  any  threatening  symptoms,  in  serious 
heart  disease,  in  every  stage  of  phthisis,  in  Bright's  disease,  cancer, 
chronic  bronchitis,  to  patients  almost  dead  of  exhaustion  from  loss  of 
blood,  to  children  of  a  few  weeks,  and  to  persons  close  upon  a  hundred 
years  old.  No  doubt  a  dilated  or  a  fatty  heart  adds  to  the  patient's 
risk,  and  enforces  on  the  operator  more  care  and  anxiety,  and  the  two 
extremes  of  age  are  conditions  which  exact  close  watching  whilst  giving 
chloroform. 

For  minor  operations  ether  spray  is  undoubtedly  to  be  preferred 
to  the  inhalation  of  chloroform ;  but  for  the  more  formidable  opera- 
tions chloroform  should  be  used.  In  addition  to  its  more  obvious  and 
inestimable  advantages  in  operations,  chloroform  has  been  found  to 
reduce  the  mortality. 

Chloroform  inhalation  is  now  frequently  used  with  much  advantage 
during  delivery;  it  eases  the  uterine  pains  without  increasing  the 
danger  to  mother  or  child.  It  is  not  necessary  to  obtain  complete 
unconsciousness,  but  to  give  only  sufficient  chloroform  to  dull  the 
pains  J  if  this  recommendation  is  disregarded,  and  the  auccsthetic  is 
pushed  to  the  stage  of  complete  unconsciousness,  it  weakens  the  con- 
traction of  the  womb,  and  retards  delivery.  It  is  true  that  even  if  only 
slight  unconsciousness  is  produced,  the  uterine  contractions  are  prob- 
ably somewhat  weakened,  but  accoucheurs  maintain  that  this  disadvan- 
tage is  more  than  compensated  by  the  relaxation  of  the  parts,  and  the 
abatement  of  spasms.  Dr.  Playfair,  who  thinks  chloroform  inhalation 
is  too  indiscriminately  used,  says,  he  has  often  observed  the  pams  alter 
and  become  less  effectual  after  chloroformization,  and  when  it  is 
prolonged  he    thinks  it  favours  post-partum  hfemorrhage.  (See 

^'ln'"''dental  operations  the  patient  incurs  some  additional  risk  of 
syncope,  owing  to  his  sitting  posture.  Chloroform  should  be  avoided 
in  dentistry;  indeed,  it  is  now  superseded  by  nitrous  oxide. 

Chloroform  maybe  used  with  signal  benefit  in  renal  and  biha  y 
colic  In  my  experience  it  is  inferior  only  to  morphia  injection,  and  is 
very  far  superior  ?o  opium,  warm  baths,  and  the  ordinary  treatment  in 
vogue.  It  removes  the  severe  pain  before  unconsciousness  is  reached 
indeed,  it  is  never  necessary  to  carry  the  administration  of  chlorofonn 
very  far.    The  pain  often  speedily  returns,  but  may  be  quelled  agam  , 
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and  after  two,  or  at  most  three,  administrations,  it  is  often  perma- 
nently removed. 

Chloroform  in  the  treatment  of  chorea  is  sometimes  very  valuable. 
It  is  applicable  especially  to  those  serious  cases  in  which  violent  and 
constant  movements  prevent  sleep,  and  even  the  swallowing  of  food, 
so  that  speedy  exhaustion  and  death  are  to  be  apprehended.  Chloro- 
form in  such  cases  often  induces  refreshing  sleep ;  indeed,  the  sufferer 
passes  from  the  insensibility  of  chloroform  into  that  of  natural  sleep, 
and  after,  perhaps,  some  hours,  wakes  up  soothed,  refreshed,  and  with 
a  marked  abatement  in  the  movements.  So  great  sometimes  is  this 
improvement,  that  patients,  who  before  the  chloroform  could  scarcely  be 
restrained  in  bed,  after  waking,  sit  up  troubled  with  only  slight  involun- 
tary movement,  and  eat  and  swallow  with  ease.  Soon,  however,  the  move- 
ments return,  when  the  inhalation  must  be  repeated.  At  first  it  should 
be  administered  three  times  a  day  ;  then,  proportioned  to  the  improve- 
ment, twice,  and  after  a  time  once,  a  day.  This  treatment,  it  is  stated, 
will  cure  the  disease,  on  an  average,  in  twenty-eight  days.  (See  Chloral). 
■In  delirium  tremens,  when  the  usual  means  fail  to  induce  sleep,  it  has 
been  advised  to  produce  unconsciousness  by  chloroform  inhalation. 

Chloroform  will  West  convulsive  [fits,  especially  in  children,  some- 
times permanently.  Chloroform  inhalation  is  of  great  service  in 
puerperal  convulsions.  It  is  necessary  in  some  cases  to  maintain 
unconsciousness  for  hours,  or  even  days,  allowing  the  patient  to  wake 
every  three  or  four  hours  to  take  food. 

In  the  reduction  of  hernia  its  use  is  obvious.  It  may  be  used  to 
assist  the  diagnosis  of  abdominal  tumours,  when  deep-seated,  and 
when  the  walls  of  the  belly  are  hard  and  rigid.  It  is  useful  also  in 
determining  the  nature  of  phantom  tumours,  which  disappear  entirely 
when  the  patient  is  made  insensible  by  chloroform. 

Chloroform  inhalation  gives  relief  in  neuralgia,  sciatica,  colic  of  the 
mtestmes,  if  the  pain  is' very  severe,  in  distressing  dyspnoea,  whether 
this  is  due  to  asthma,  aneurism,  &c.  Mr.  Gascoin  reports  a  case  of 
bronchitic  asthma  much  benefited  by  rubbing  the  chest  for  an  hour 
daily  with  liniment  of  chloroform.  He  attributes  the  success  to  the 
friction,  and  refers  to  a  Widow  Pau  who  has  obtained  a  reputation  in 
Pans  by  using  friction  in  cases  of  asthma.  The  inhalation  of  a  few 
whiffs  m  asthma,  without  producing  unconsciousness,  sometimes  affords 
relief:  and  should  the  paroxysm  return,  on  the  effect  of  the  chloroform 
passmg  away,  the  inhalation  may  be  repeated.  A  small  quantity  of 
chloroform  given  in  this  way  often  suffices  to  avert  an  attack,  though  in 
most  cases  the  effects  are  only  transient,  the  paroxysm  returning  as  the 
influence  of  the  drug  wears  off. 

Insomnia,  tremulousness,  and  inability  to  fix  the  attention,  are  it  is 
said,  apt  to  follow  the  repeated  use  of  chloroform  inhalation. 
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The  physiological  action  and  therapeutic  use  of  ether  and  chloroform 
are  for  the  most  part  identical. 

As  a  local  anaesthetic  in  neuralgia,  toothache,  &c.,  ether  is  less 
frequently  used  than  chloroform. 

In  the  form  of  spray,  after  the  method  introduced  by  Dr.  Richard- 
son, ether  is  employed  temporarily  to  abolish  sensation  of  the  skin ; 
the  rapid  evaporation  of  the  ether,  and  consequent  abstraction  of  heat, 
freeze  the  tissues  and  annul  sensation.  Ether  spray  is  frequently  used 
in  minor  operations,  as  the  opening  of  abscesses,  the  removal  of  small 
tumours,  &c.  It  has  been  successfully  employed  in  amputation  of  the 
leg,  and  in  ovariotomy,  but  it  is  not  generally  available  in  operations 
so  serious  and  prolonged.  The  skin  or  mucous  membrane,  when 
sufficiently  frozen  to  permit  of  a  painless  operation,  becomes  pale, 
shrunken,  tallowy-looking,  and  feels  as  if  oppressed  with  a  great  weight. 
Whilst  recovering  the  natural  condition,  the  frozen  tissues  tingle  and 
smart,  sometimes  so  intensely  as  to  exceed  the  pain  of  the  operation. 
The  obvious  advantage  of  ether  spray  over  chloroform  inhalation  is  its 
perfect  safety. 

The  experiments  of  Flourens  and  Longet  render  it  probable  that 
ether  affects  first  the  cerebrum,  next  the  sensory,  then  the  motor  tract 
of  the  cord,  next  the  sensory,  and  lastly  the  motor  centres  of  the 
medulla  oblongata. 

Ether  for  many  years  preceded  chloroform  as  a  general  anaesthetic. 
At  the  present  time  there  is  in  this  country  much  contention  as  to  the 
relative  merits  of  chloroform  and  of  ether ;  and  ether  bids  fair  rapidly 
to  take  the  place  of  chloroform.  Each  has  its  respective  advantages. 
Ether  differs  from  chloroform  in  several  particulars.  Ether  must  be  inhaled 
in  larger  quantities,  and  for  a  longer  time ;  its  effects  pass  off  sooner, 
consciousness  often  returning  almost  immediately  the  inhalation  is 
suspended ;  and  it  produces  much  more  excitement  than  chloroform. 
The  Committee  of  the  Medical  and  Chirurgical  Society  instituted  to 
investigate  the  action  of  chloroform  and  ether,  state  that  at  first  both 
strengthen  the  heart's  contractions;  soon,  however,  the  heart  grows 
weaker  and  weaker  as  the  animal  passes  more  deeply  under  the 
influence  of  chloroform;  while  the  tonic  effects  of  ether  persist  and 
the  heart's  pulsations  often  continue  strong  till  the  moment  of  death 
which  in  almost  every  instance  depends  on  paralysis  of  the  muscles  ot 
respiration.  Thus  ether  and  chloroform  both  destroy  life  by  arresting 
respiration ;  but  in  regard  to  chloroform  there  is  an  additional  danger 
from  its  depressing  action  on  the  heart. 

In  America  ether  is  almost  universally  used  in  preference  to  chloro- 
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torm.  Mr.  C.  Tomes,  writing  from  America  to  the  British  Medical 
Journal,  says,  ether  is  there  considered  so  safe  that  the  pulse  is  rarely- 
watched,  and  the  patients  when  fully  under  the  influence  are  put  in  any 
position  without  fear  of  danger.  The  ether  is  very  freely  used ;  some- 
times half  a  pound  is  consumed  for  a  single  operation.  He  says,  "  Two 
or  three  ounces  of  pure  anhydrous  ether  are  poured  upon  a  conical 
sponge  previously  moistened  with  water,  and  this  is  placed  over  the 
patient's  mouth  and  nose.  Ether  is  lavishly  poured  upon  the  sponge, 
so  that  it  often  runs  down  the  patient's  face  and  neck.  Sometimes  it 
excites  a  good  deal  of  spasm  of  the  expiratory  muscles,  stridulous 
breathing  and  laryngeal  spasm,  and  sometimes  a  degree  of  asphyxia  far 
transcending  that  which  I  have  seen  during  the  administration  of 
nitrous  oxide,  but  no  anxiety  is  felt,  the  sponge  is  merely  removed  for 
half  a  minute.  It  is  not  a  pleasant  anaesthetic ;  patients  are  apt  to  be 
noisy  on  recovery :  vomiting  during  and  after  the  administration  is 
common."  Equally  strong  testimony  regarding  the  greater  safety  of 
ether  is  given  by  numerous  authorities  in  this  country ;  and,  in  fact, 
ether  seems  to  be  gradually  superseding  chloroform.  As  ether  is 
highly  inflammable,  Mr.  Hutchinson  cautions  against  using  it  by  gas  or 
candle  light,  or  when  employing  the  actual  cautery. 

Full  doses  of  ether  or  spirits  of  chloroform  often  act  as  soporifics,  and 
are  very  useful  in  angina  pectoris,  sometimes  giving  even  more  prompt 
and  permanent  relief  than  nitrite  of  amyl. 

Freezing  the  skin  with  ether  spray  sometimes  removes  sciatica  or 
neuralgia  permanently,  but  the  rehef  generally  is  but  temporary. 

In  an  interesting  lecture  on  anaesthetics,  Dr.  Richardson  discussed  the  merits  of  the 
following  substances,  differing  only  in  the  amount  of  chlorine  they  contain. 

C  H  H  H  CI  Chloride  of  methyl. 

C  H  H  CI  CI  Bichloride  of  methyline. 

C  H  CI  CI  CI  Chloroform. 

C  CI  CI  CI  CI  Tetrachloride  of  carbon. 

"All  these  substances,  "he  says,  "possess  the  power  of  producing  anesthesia  when 
they  are  inhaled  as  vapour  by  men  and  animals. 

"  Chloride  of  methyl  exists  in  all  ordinary  temperatures  as  a  permanent  gas.  It 
is  very  soluble  in  ether ;  and  when  ether  is  saturated  with  it,  the  compound  is  one  of 
the  most  perfect  of  anesthetics.  Unfortunately  this  compound  is  not  very  stable  the 
sleep  produced  by  it  is  rapid,  gentle,  profound  and  prolonged,  and  I  found  in  an 
animal,  where  I  may  say  I  forced  the  animal  to  die  by  increasing  the  quantity  of  the 
vapour,  that  the  muscular  irritability  was  perfect  one  hour  and  five  minutes  after 
death.  It  is  soluble  in  water,  and  water  charged  with  it  will  take  up  four  volumes 
Chlormethyl  water  is  rather  agreeable  to  drink,  and  is  a  potent  intoxicator.  Half  an 
ounce  has  a  very  decided  but  transient  effect. 

"Bychloride  of  methyline  is  a  colourless  fluid,  having  an  odour  much  like  the 
odour  of  chloroform.  It  is  pleasant  to  inhale  as  vapour,  and  produces  very  little 
n-ntauon  of  the  fauces  and  air-passages.  Its  specific  gravity  i's  1-344.  ^  01  itJ 
position  physically  It  combines  many  of  the  properties  of  chlorofornf with  tho  e  of 
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ether,  and  these  peculiarities  must  be  remembered  in  its  administration.  From  its 
easier  evaporation  it  requires  more  free  administration  than  chloroform,  and  from  its 
greater  density  of  vapour  it  requires  less  in  quantity  than  ether."  The  bichloride  of 
methyline  sometimes  excites  vomiting.  Dr.  Richardson,  to  whom  we  are  indebted 
for  the  introduction  of  this  anesthetic,  thinks  it  less  dangerous  than  chloroform.  In 
an  interesting  letter  to  The  Lancet,  Mr.  T.  C.  Morgan  says  that  bichloride  of  methy- 
line has  many  advantages  over  chloroform ;  for,  ist,  it  is  safer ;  2nd,  its  action  is 
more  rapid,  complete  unconsciousness  being  usually  induced  in  two  minutes ;  3rd, 
recovery  is  more  prompt,  the  patient  regaining  complete  consciousness  in  one  to  three 
minutes  ;  4th,  dangerous  symptoms  subside  sooner,  lividity  disappearing  in  a  few 
seconds  on  discontinuing  the  inhalation  ;  5th,  if,  during  the  operation,  consciousness 
returns,  it  may  be  abolished  by  a  few  inspirations.  Mr.  Morgan  thinks  it  excites 
vomiting  about  as  often  as  chloroform.  He  has  administered  it  over  1,800  times  to 
persons  of  all  ages,  and  has  sometimes  continued  the  inhalation  for  three-quarters  of 
an  hour,  but  never  lost  a  patient.  He  employs  "a  perforated  card-board  frame, 
covered  with  flannel  and  fitted  with  lappets  to  lie  over  the  face  so  as  to  completely 
exclude  air.  Two  drachms  are  put  into  the  inhaler,  and  it  is  so  closely  held  before 
the  face  as  to  allow  no  air  to  be  breathed  except  what  passes  through  the  flannel. 
In  less  than  two  minutes  the  patient  is  usually  completely  insensible.  Another  drachm 
is  then  put  into  the  inhaler,  and  given  as  required. "  He  does  not  care  to  watch  the 
pulse,  though  this  is  sometimes  much  retarded,  sometimes  beating  only  twelve  strokes 
per  minute  without  any  alarming  symptoms.  He  watches  the  lips  and  breathing, 
when  the  lips  become  white  and  bloodless  he  stops  the  administration,  fearing  pallor, 
not  lividity,  for  patients  die  from  syncope,  not  coma. 

Mr.  F.  Searle's  testimony  is  similar,  but  he  states  that  it  rarely  excites  vomiting, 
and  that  it  is  important  not  to  allow  the  patient  to  recover  before  the  administration 
is  completed,  otherwise  excitement  ensues.  Mr.  Miall  and  Mr.  Gaine  also  speak 
highly  of  this  aiijesthetic. 
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Of  late  this  gas  has  been  extensively  used  as  an  anaesthetic.  To  Mr. 
Clover,  the  highest  English  authority  on  all  matters  pertaining  to  the 
administration  of  anaesthetics,  the  author  is  indebted  for  the  following 
remarks  : — 

Preparation.— ^\\xoVi%  oxide  is  made  by  boiling  nitrate  of  ammonia 
in  a  glass  retort.  The  gas  and  steam  thus  formed  are  passed  through 
water  to  remove  any  of  the  higher  oxides  of  nitrogen,  and  the  gas  col- 
lected in  a  gasometer. 

Nitrous  oxide  is  now  prepared  on  a  large  scale,  and  condensed  m 
iron  bottles.  It  is  sold  in  the  liquid  form  by  Messrs.  Coxeter,  and  by 
Earth  &  Co.  The  contents  of  the  bottle  are  easily  measured  by  weigh- 
ing.   A  gallon  weighs  about  three-tenths  of  an  ounce. 

Effects  on  Ammals.— Dogs  and  cats  obliged  to  breathe  the  pure  gas 
are  killed  in  a  few  minutes  ;  after  making  the  usual  efforts  to  get  free 
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they  become  insensible,  and  make  slight  convulsive  movements,  and 
then  breathe  stertorously.  The  breathing  always  intermits  before  the 
heart's  action  fails.  If  the  animal  is  brought  into  pure  air  when  the 
intervals  of  breathing  are  not  more  than  thirty  seconds,  it  always 
recovers.    The  recovery  is  attended  with  panting  respiration. 

Administraiion. — In  producing  antesthesia  by  nitrous  oxide,  it  should 
be  remembered  that  it  is  to  be  given  pure,  and  without  any  admixture 
of  air.  The  time  required  to  fit  the  patient  for  the  operation  is  to 
be  reckoned,  not  from  the  commencement  of  inhalation,  but  rathei* 
from  the  time  when  the  lungs  are  finally  deprived  of  all  atmospheric 
air,  after  which  I  beUeve  that  every  patient  is  ready  for  the  operation 
in  a  very  few  seconds.  The  gas  may  be  conveyed  by  an  inch  tube 
either  from  the  gas-holder  or  from  an  air-proof  bag,  holding  not  less- 
than  two  cubic  feet  of  gas.  If  the  compressed  or  liquid  gas  be  used, 
it  must  first  be  conducted  from  the  iron  vessel  into  an  air-proof  bag. 
Care  must  be  taken  not  to  allow  the  gas  to  escape  so  rapidly  as  to 
produce  cold  enough  to  freeze  the  gas  and  so  for  a  time  to  stop  the 
supply.  It  is  a  good  plan  to  move  the  screw  a  little  forwards  and 
backwards  instead  of  allowing  it  to  remain  in  one  position.  This  can 
be  best  done  by  having  the  key  made  of  a  circular  iron  plate  with 
spikes  projecting  from  its  upper  surface,  so  that  the  bottle  being  fixed 
in  a  vertical  position  the  key  can  be  moved  by  pressing  the  foot 
against  it.  The  mouthpiece  may  be  made  so  as  to  be  held  between 
the  teeth ;  but  this  plan  necessitates  the  pinching  of  the  patient's 
nostrils  and  compressing  his  lips  against  the  tube,  which  is  objection- 
able. In  spite  of  this  a  restless  patient  will  sometimes  draw  in  a  little 
fresh  air,  which  will  keep  him  for  the  next  half-minute  either  conscious 
or  m  such  a  state  that  he  will  struggle  against  the  operation.  It  is 
better  to  cover  both  mouth  and  nose  with  a  face-piece,  edged  with  an 
indiarubber  cushion.  The  indiarubber  should  be  thin,  and  in  cold 
weather  should  be  warmed  to  make  it  soft,  otherwise  an  air-tight  fitting 
against  the  face  is  not  made.  If  the  beard  is  very  abundant  it  requires 
care  to  prevent  air  passing  through  it,  and  unless  the  cushion  is  well 
made  it  is  easier  to  prevent  the  admixture  of  air  by  using  the  vulcanite 
mouthpiece  and  compressing  the  lips  against  it.  Valves  are  placed  so 
as  to  allow  the  gas  to  enter  freely,  and  to  escape  during  expiration  — 
Even  valves  may  be  dispensed  with  by  those  who  have  had  experience 
enough  to  have  perfect  command  of  the  screw  tap ;  the  face-piece 
bemg  slightly  raised  during  expiration,  and  the  gas  supplied  only  during 
inspiration.  ^ 

Formerly  I  had  a  supplemental  bag  attached  to  the  face-piece  the 
entrance  to  which  was  regulated  by  a  tap.    This,  being  opened  after 
five  or  SIX  respirations,  allowed  a  portion  of  gas  to  be  breathed  over 
The  same  object  was  afterwards  attained  by  pushing 


and  over  again. 
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down  a  stop  so  as  to  raise  the  inspiring  valve  and  keep  it  open.  The 
economy  of  gas  thus  effected  is  without  disadvantage  to  the  patient 

opened  '^'"'^  °'  ''''''' 

_  Having  appHed  the  face-piece,  the  patient  should  be  directed  to 
inhale  frce/y  rather  than  rapidly,  and  to  empty  his  chest  at  each  expira- 
tion, so  that  he  may  get  rid  as  speedily  as  possible  of  the  residual  air 
m  his  lungs.  Pure  gas  is  so  free  from  taste  and  smell  that  it  is  very 
readily  respired;  he  should  be  told  that  he  will  hear  ringing  sounds, 
and  experience  a  sense  of  general  pulsation,  but  that  he  has  only  to 
continue  breathing  freely  to  procure  the  wished-for  sleep.  After  four 
or  five  respirations  the  stop-cock  of  the  supplemental  bag,  which  has 
hitherto  been  kept  empty,  should  be  opened  to  receive  a  portion  of  the 
expired  gas  and  again  supply  it  at  the  next  inspiration.  If  there  is  no 
supplemental  bag  the  lever  just  mentioned  should  be  pressed  upon. 
The  apparatus  of  Mr.  A.  Coleman  is  for  the  purpose  of  purifying  the 
expired  gas  from  carbonic  acid ;  it  consists  of  a  metallic  vessel  contain- 
ing half  a  pound  of  slaked  lime,  and  placed  on  a  table  near  the  patient. 
This  vessel  is  connected  on  one  side  with  the  gas  bag,  and  on  the  other, 
by  means  of  a  tube  two  feet  in  length,  with  the  face-piece.  It  is  not 
provided  with  any  valve,  so  that  the  bag  should  be  gently  pressed 
during  the  first  four  respirations ;  and  after  this  the  expiring  valve  is 
fastened  down,  so  that  there  may  be  no  loss  of  gas  afterwards.  I  do 
not  think  it  possesses  any  practical  advantages,  and  it  is  now  very  rarely 
used. 

Lividity  of  the  face  is  soon  observed  :  this  is  not  a  sign  of  insensi- 
bility, and  may  be  disregarded ;  the  eye  soon  becomes  fixed,  and  if  the 
conjunctiva  is  touched  the  eyelids  contract  feebly  or  not  at  all ;  the 
pupil  at  this  stage  is  of  its  normal  size.  Pinching  the  skin  mil  now 
produce  no  signs  of  pain  ;  a  single  tooth,  not  firmly  fixed,  may  be 
removed,  and  such  small  operations  as  do  not  prevent  the  continuance 
of  the  inhalation  may  be  commenced ;  but  it  is  necessary  for  enabling 
operations  on  the  mouth  to  be  continued  for  more  than  a  few  seconds 
without  causing  the  patient  to  struggle,  that  other  symptoms  should  be 
produced.  Convulsing  twitching  of  the  hands  and  oscillations  of  the 
eyeball  next  occur,  and  at  the  same  time,  or  soon  after,  the  respirations 
become  slower,  and  are  accompanied  with  a  snoring  noise.  If  breath- 
ing should  cease  for  fifteen  seconds,  the  chest  and  abdomen  should  be 
pressed  upon  two  or  three  times.  The  pulse  should  always  be  watched 
during  this  part  of  the  administration,  as  syncope  might  possibly  occur, 
in  which  case  the  patient  should  be  placed  in  a  horizontal  position  and 
be  freely  supplied  with  fresh  air.  The  pulse  remaining  regular,  and  the 
pupil  being  only  moderately  dilated,  the  gas  may  be  continued,  notwith- 
standing the  convulsions  mentioned,  and  although  the  breathing  begins 
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to  be  slow ;  but  if  the  pupil  dilate  widely,  or  if  the  breathing  intermit^ 
the  gas  should  be  immediately  withdrawn.  It  is  astonishing  to  witness 
the  degree  of  resuscitation  afforded  by  a  single  full  inspiration  of  air,  so 
that  if  it  is  intended  to  keep  up  the  ansesthesia,  not  more  than  one 
inspiration  of  air  should  be  allowed  if  the  pulse  continue  distinct.  Gas 
should  then  be  given  for  five  or  six  respirations,  and  be  again  intermitted. 
In  dental  operations,  on  account  of  the  mouth  being  open,  the  antesthesia 
can  be  sustained  for  a  limited  time  only.  I  have  sometimes  prolonged 
it  by  continuing  to  supply  gas  through  the  nostrils  by  means  of  a  cap 
fitting  closely  over  the  nose,  or  by  means  of  a  tube  held  in  the  mouth  • 
but  in  most  cases  the  operator  has  time  to  extract  several  teeth  before 
consciousness  recurs,  and  it  will  generally  be  found  to  be  the  best  plan 
to  allow  the  patient,  after  one  or  more  teeth  have  been  removed,  to 
awake  suflSciently  to  rinse  the  mouth,  and  then  to  give  the  gas  again. 
A  piece  of  wood  should  be  placed  between  the  jaws  to  keep  them 
open,  and  it  should  have  a  string  attached  to  prevent  it  slipping  down 
the  throat.  The  piece  of  string  should  be  attached  to  the  middle  part 
of  this  instrument.  Most  patients  are  glad  to  inhale  again  and  again. 
Many  persons  find  the  sensation  experienced  very  agreeable ;  some 
appear  to  suffer  as  from  nightmare ;  it  is  very  rare  to  have  any  com- 
plaint made  of  headache.  Some  persons  suffering  from  headache  have 
awaked  from  the  sleep  of  nitrous  oxide  without  any.  It  is  doubtful  if 
vomiting  ever  occurs  from  a  moderate  single  inhalation  of  nitrous  oxide- 
but  when  blood  has  been  swallowed,  sickness  of  short  duration  has 
been  produced.  Such  vomiting  and  prostration  as  we  witness  after 
chloroform  and  ether  is  unknown.  As  previously  stated,  there  is 
nothing  unpleasant  in  the  smell  or  taste  of  this  gas ;  indeed,  it  is  hardly 
to  be  distmguished  from  common  air,  when  absolutely  pure  •  but  some 
patients  from  timidity  resist  breathing,  and  so  produce  a  sensation  of 
tightness  in  the  chest.  Hysterical  patients,  when  only  half  under  the 
influence  of  the  gas,  are  liable  to  have  an  attack  of  hysteria,  but  it  soon 
passes  away,  and  most  of  such  cases  may  safely  be  left  to  themselves 
These  subjects  may  present  threatening  symptoms  when  they  cease 
breathing.  In  a  case  of  this  kind  a  patient  is  said  to  have  ceased  to 
breathe  for  two  minutes.  She  had  not  taken  enough  gas  to  prevent  her 
struggling  against  the  dentist,  and  was  either  faint  from  the  violent 
efforts  she  had  made,  or  else  was  conscious  that  the  medical  men  were^ 
nervous  about  her,  and  was  actuated  by  the  desire  of  being  an  object  of 
interest,  so  common  in  patients  of  this  class.  She  had  held  her  brenfh 
or  taken  it  so  very  softly  as  to  seem  not  to  breathe  at  all  The  ^fnrl 
that  the  colour  of  the  lips  had  improved,  and  that  the  pulse"had  rallied 
and  was  going  on  with  regularity,  were  signs  that  the  nitrous  oxide  had 
nearly  left  the  system.  The  laughing  and  gesticulation  formerlj  wit 
nessed  in  experiments  with  laughing  gas  is  now  seldom  seen  •  and  when 
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it  happens,  we  can  generally  account  for  it  by  the  patient  not  having 
inhaled  gas  sufficiently  pure.  It  was  then  given  by  means  of  a  bladder 
and  small  tube,  through  which  the  patient  breathed  backward  and  for- 
ward ;  the  gas  would  thus  be  diluted  with  some  eighty  cubic  inches  or 
more  of  residual  air  in  the  lungs,  and  a  further  dilution  would  be  likely 
to  occur  through  an  involuntary  or  voluntary  effort  on  the  patient's  part 
to  obtain  air. 

I  have  on  many  occasions  availed  myself  of  nitrous  oxide  as  a  pre- 
liminary to  the  administration  of  ether  or  chloroform. 

Some  persons  have  a  great  repugnance  to  the  taste  of  these  agents, 
and  put  themselves  to  much  distress  in  holding  their  breath  to  avoid  it. 
Five  or  six  respirations  of  gas  are  sufficient  to  blunt  the  sensibility  of  the 
air-passages,  and  enable  the  patient  to  respire  freely.  The  after-elfects  of 
ether  or  chloroform,  as  might  be  expected,  remain  the  same.  The 
administrators  should  know  that  if  panting  respiration  occur  (as  it  often 
does  when,  after  inhaling  gas,  the  patient  begins  to  breathe  air),  it 
is  not  safe  to  give  chloroform  as  freely  as  in  ordinary  breathing. 

Those  persons  who  are  frequently  engaged  in  giving  anaesthetics  will 
find  it  useful  to  have  an  arrangement  of  their  apparatus  by  which,  on 
turning  a  stop-cock,  the  supply  of  gas  is  made  to  pass  through  a  cham- 
ber containing  ether,  and  having  a  water-jacket  to  keep  up  the  tem- 
perature of  the  ether.  This  is  especially  of  use  for  prolonged  dental 
operations,  as  the  anaesthesia  is  by  its  means  easily  kept  up  for  two 
minutes.  Of  course  the  patient  should  be  watched  for  signs  of  failing 
heart,  or  failing  respiration,  as  the  resuscitation  would  be  impeded  by 
the  amount  of  narcotic  vapour  in  the  chest. 

Since  the  above  was  written  1  have  contrived  an  apparatus  for  giving 
gas  and  ether,  by  which  the  patient  breathes  the  air  or  gas  in  the  pro- 
portion desired,  through  a  vessel  containing  ether.  The  vapour  is 
increased  so  gradually  that  with  a  little  practice  no  coughing  will  be 
produced.  I  have  used  it  in  four  thousand  cases,  and,  although  I  have 
had  sometimes  to  assist  the  breathing,  which  had  apparently  ceased,  and 
have  produced  coughing  and  choking  by  turning  on  the  ether  too 
suddenly,  I  have  met  with  no  fatal  result. 

Physiological  Action.— \i  appears  to  me  to  produce  its  auc^sthetic 
effects  by  preventing  the  oxidation  of  the  nervous  centres,  and  this 
chiefly  by  depriving  the  blood  of  its  supply  of  free  oxygen.  Although 
there  is  more  oxygen  in  nitrous  oxide  than  in  air,  it  is  chemically  com- 
bined with  nitrogen,  whereas  air  is  a  mixture  of  nitrogen  with  free 
oxygen.  The  effect  of  a  moderate  quantity  of  nitrous  oxide,  so  long  as 
the  influence  of  the  atmospheric  air  last  inhaled  remains,  is  exciting ; 
but  as  soon  as  the  oxygenating  property  of  the  blood  is  lost,  the  func- 
tions of  the  nervous  system  fail,  and  if  fresh  air  be  not  quickly  supphed 
they  cease,  and  the  animal  dies. 
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But  although  the  inhalation  of  this  gas  deprives  the  blood  of  oxygen 
in  an  available  form,  it  does  not  prevent  the  escape  of  carbonic  acid  ; 
for,  if  the  expired  gas  is  passed  over  lime-water,  or  over  hydrate  of 
lime,  as  in  Mr.  Coleman's  apparatus,  the  lime  is  found  to  have  taken  it 
up,  and  to  be  converted  into  carbonate  of  lime.  A  further  confirmation 
of  this  is  afforded  in  contrasting  the  effect  of  inhaling  the  same  gas 
again  and  again  from  a  bladder  of  small  size.  In  this  case  the  anaes- 
thesia approaches  slowly,  is  accompanied  by  excitement,  and  there  is 
more  or  less  headache  complained  of  afterwards,  which  rarely  or  never 
occurs  from  breathing  pure  nitrous  oxide,  until  the  carbonic  acid  has 
been  expelled  from  the  lungs. 

The  functions  of  the  brain  proper  cease  before  those  of  the  medulla 
oblongiita,  hence  we  have  loss  of  consciousness  before  the  respiration 
fails ;  and  the  functions  of  the  medulla  are  abolished  before  those  of 
the  ganglia  presiding  over  the  heart,  and  hence  failing  respiration  occurs 
before  failure  of  the  heart's  action. 

One  death  is  known  to  have  occurred  within  an  hour  of  inhaling  the 
gas.  This  case  was  one  of  extensive  phthisis,  and  it  has  been  supposed 
from  this  case,  and  from  the  lividity  induced  by  the  gas,  that  persons 
with  dehcate  lungs  are  not  fit  subjects  for  taking  it.  If  extensive 
disease  of  the  lung  exists,  it  would  be  imprudent  to  use  it  in  the  present 
state  of  our  knowledge  ;  but  I  have  given  it  where  I  have  believed  only 
a  moderate  lung  disease  existed,  and  observed  that  in  these  cases  no 
untoward  symptoms  were  produced.  Persons  Hable  to  svncope  would 
seem  to  be  unfit  subjects,  but  many  such  patients  have 'taken  the  gas 
without  serious  consequences  having  occurred. 

I  have  known  no  signs  of  mischief  to  the  brain  follow  the  inhalation. 
I  have  given  it  successfully  to  several  persons  who  were  the  subjects  of 
epilepsy. 

The  lady  who  died  at  Exeter,  after  taking  gas,  appears  to  have  been 
asphyxiated  after  the  anaesthesia  had  passed  off.  The  medical  man  who 
died  under  the  influence  of  gas  at  Manchester  was  probably  the  subject 
of  heart  disease,  but  the  reports  of  the  case  do  not  state  whether  the 
circulation  or  respiration  first  ceased. 

_  Pregnancy  is  not  a  bar  to  its  use ;  but  in  such  cases  it  should  be 
given  with  caution. 

The  danger  of  death  from  blood  getting  into  the  trachea  in  one 
respect  would  be  as  great,  or  greater,  than  when  chloroform  is  given 
The  patient  would  unfortunately  show  no  signs  of  it,  as  the  lividity 

ttf:ru:fx°d? ^^^i 

From  all  that  I  have  seen  of  the  administration  of  anaesthetics 
a,id  from  the  accounts  published  of  the  cases  where  they  have  b  en 
followed  by  a  fatal  result,  it  appears  to  me  of  little  importance  what  ^ 
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the  age,  temperament,  or  disease  of  the  patient,  in  estimating  the 
danger  of  using  them.  The  young  and  old,  feeble  and  strong,  fat  and 
thin  subjects,  have  all  on  some  few  occasions  died  from  them.  On  the 
other  hand,  we  have  witnessed  the  successful  administration  of  chloro- 
form, &c.,  in  the  advanced  state  of  phthisis,  heart  disease,  &c.  The 
only  reasonable  hope  of  security  lies  in  carefully  preventing  an  over- 
powering dose,  or  the  prolonged  exhibition  of  a  milder  one,  after 
symptoms  of  failing  lungs  or  heart  have  shown  themselves. 

Note. — Since  the  first  edition  of  this  worlc  was  published  we  have  had  abundant 
opportunity  of  contrasting  the  effects  of  gas,  ether  and  chloroform.  It  may  be  con- 
fidently stated  that  no  other  anaesthetic  can  be  compared  with  gas  for  rapidity  of 
action  and  freedom  from  unpleasant  after-effects.  This  applies  only  to  short  operations. 
If  a  patient  is  to  be  kept  quiet  for  ten  minutes,  vomiting  and  headache  will  very 
likely  result.  The  addition  of  ether,  of  such  a  strength  as  does  not  produce  swallow- 
ing or  coughing,  enables  us  to  give  just  enough  air  to  prevent  the  asphyxial  con- 
vulsive movements,  without  allowing  the  patient  to  recover  so  far  as  to  struggle. 

In  giving  ether  with  air,  or  rather  with  as  httle  as  possible,  by  means  of  a  sponge 
and  towel  folded  into  a  cone,  we  generally  produce  conscious  struggling  in  the  early 
stao-e  ;  and,  later  on,  the  breathing  is  obstructed  by  bronchial  mucus.  This  is  gene- 
raUy  very  easily  coughed  up  as  the  patient  recovers,  but  not  always.  In  a  few  rare 
cases  the  patient  has  been  unable  to  clear  the  air-passages,  and  has  died  in  a  few  hours 
afterwards. 

There  is  reason  to  think  that  in  these  exceptional  cases  the  patient  has  been 
allowed  to  get  too  cold. 

The  immediate  recovery  from  ether  is  generally  pleasant.    The  patient  has  had  a 

delightful  dream. 

Where  perfect  quietude  is  necessaiy,  as  in  some  operations  on  the  eye,  the  end  may 
be  accomplished  by  ether  as  well  as  by  chloroform,  if  we  wait  and  let  the  ether  enter 
freely  into  the  system.    It  is  not  so  easily  managed,  however,  by  ether  as  by  chloro- 

The  depressed  state  of  the  circulation  induced  by  chloroform  facilitates  the  opera- 
tion by  lessening  the  bleeding.  ,  i,  ^ 

Unfortunately  if  an  excessive  dose  is  given  the  heart  may  suddenly  cease  to  beat  ; 
or  if  any  choking  occur,  the  heart  stops  so  quickly  that  there  may  not  be  sufficient 
time  to  clear  the  air-passage  and  restore  breathing.  The  increased  risk  is,  however, 
so  small,  where  all  care  is  taken,  that  in  important  operations  its  use  is  quite 

^"if  ctlciusion  it  may  be  said  that  later  observations  have  only  confirmed  the  vie^v^ 
of  Dr.  Snow  that  ether,  chloroform,  &c.,  produce  narcosis  by  preventing  the  o.xidation 

°^fth~:ur;  oxide  the  effects  are  explained  by  the  fact  that  the  oxygen  j 
chemically  combined  with  the  nitrogen,  and  thus  not  available  for  the  oxidation  of 
the  tissues. 
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IODOFORM. 

Iodoform  is  a  healing  and  soothing  apphcation  to  spreading  and 
sloughing  sores,  as  bed-sores  and  soft  chancres.  The  sore  dusted  over 
■with  iodoform  is  covered  with  some  bland  application,  as  glycerine  spread 
on  lint.  It  has  been  successfully  employed  in  ulceration  of  the  nose 
and  throat.  It  relieves  the  pain  of  cancerous  sores.  When  employed 
in  uterine  cancer,  a  bolus  containing  from  eight  to  sixteen  grains  made 
up  with  cocoa-nut  fat  is  inserted  into  an  excavation  produced  by  slough- 
ing or  ulceration.  An  iodoform  suppository  is  also  useful  in  painful 
diseases  of  the  rectum  and  bladder. 

Dr.  Tanturri  recommends  an  iodoform  ointment  of  5j  to  5]  for 
prurigo. 

Iodoform  is  said  to  relieve  the  pain  of  neuralgia  and  gout.  A  satu- 
rated solution  of  iodoform  in  chloroform  is  advised  in  neuralgia. 

Iodoform  must  not  be  applied  to  inflamed  tissues,  or  it  will  increase 
the  inflammation. 

Given  internally,  it  produces  a  kind  of  intoxication,  followed  by  con- 
vulsions, with  tetanic  spasms,  and  the  breath  and  tissues  of  the  animal 
give  out  the  odour  of  iodoform. 
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We  owe  most  of  our  knowledge  of  this  valuable  medicine  to 
Liebreich. 

Chlorine  acting  on  alcohol  (C^  H«  O),  first  produces  aldehyde 
(C^  H*  O),  and  afterwards  chloral  (C^  H  CF  O),  which  forms  a  crys- 
talhne  soluble  hydrate.  The  addition  of  an  alkali  to  a  solution  of 
hydrate  of  chloral,  gives  rise  to  the  formation  of  chloroform  and  formic 
acid. 

This  decomposition  led  Liebreich  to  believe  that  the  alkali  of  the 
blood  decomposes  hydrate  of  chloral,  forming  chloroform,  and  that  the 
properties  of  chloral  are  due  to  the  chloroform  slowly  formed  in  the 
blood.  In  support  of  this  view  several  observers  have  obtained  chloro 
form,  by  distillation  of  the  blood  of  animals  poisoned  by  chloral  •  but 
probably  the  chloroform  is  given  off  by  the  heat  necessary  for  the  distil 
lation,  as  Hammarsten  found  that  on  adding  chloral  to  blood  and 
passing  carbonic  acid  through  the  mixture,  he  failed  to  obtain  chloro 


354 


HYDRATE  OF  CHLORAL. 


form,  but  on  subjecting  the  mixture  to  distillation,  chloroform  was  readily 
given  off. 

Dr.  Amory  also  concludes  from  his  experiments  that  chloral  hydrate 
does  not  decompose  in  the  blood,  and  that  its  effects  are  consequently 
not  due  to  chloroform.  He  could  not  detect  chloroform  in  the  blood, 
excreta,  breath,  &c.,  of  animals  poisoned  with  chloral,  whilst  in  animals 
poisoned  with  chloroform  this  substance  was  easily  detected  in  both  the 
blood  and  excreta.  These  statements  are  confirmed  by  other  observers. 
This  evidence  is  rendered  conclusive  by  the  experiment  of  Rajewsky 
and  Lewisson,  who,  after  washing  out  from  the  vessels  of  a  frog 
all  the  blood,  and  substituting  a  neutral  solution  of  common  salt, 
and  then  administering  chloral,  its  characteristic  effects  were  pro- 
duced. 

Chloral  is  antiseptic. 

In  moderate  doses  chloral  causes  sleep,  sometimes  makes  the  pulse 
a  little  slower,  and  contracts  the  pupil.  Large  doses  induce  profound 
sleep,  passing  into  coma.  The  pulse  is  either  slow  or  very  weak  and 
quick,  the  temperature  falls.  The  pupil  contracts  at  first,  and  then 
dilates.  There  is  great  muscular  relaxation,  diminished  or  abolished 
reflex  action,  and  sensibility,  and  the  animal  dies  by  arrest  of  respiration 
or  paralysis  of  the  heart. 

The  most  characteristic  effect  of  chloral  is  sleep,  in  part  due  probably 
to  its  direct  action  on  the  nervous  structure  of  the  brain,  but  in  part 
also  to  the  ana3mia  it  produces  in  this  organ.  Thus  Dr.  W.  H.  Hammond 
finds  that  at  first  chloral  congests  the  retina,  but  in  five  or  ten  minutes 
the  opposite  condition  commences,  and  continues  till  the  retina  assumes 
a  pale  pink  colour.  As  the  retinal  circulation  corresponds  with  the  cere- 
bral, he  concludes  that  chloral  affects  the  brain  in  the  same  way  as  the 
retina,  and  has  proved  the  correctness  of  this  inference  by  means  of  an 
instrument  called  the  cephalohfemometer,  invented  independently  by 
himself  and  by  Dr.  Weir  Mitchel.  Dr.  Hammond  says,  that  while  the 
brain  is  congested  there  is  some  mental  excitement ;  but  as  the  vessels 
contract,  drowsiness  supervenes  ;  and  on  this  wearing  off,  the  retinal  and 
cerebral  vessels  enlarge  till  they  assume  their  accustomed  size. 

Dr.  J.  H.  Arbuckle  {West  Riding  Lunatic  Asylum  Reports,  vol.  v.)  finds  that  the 
following  substances— Nicotia,  Atropia,  Hyoscyamia,  Aconitia,  Hydrate  of  Chloral, 
Nitrite  of  Amyl,  Prussic  Acid,  Strychnia,  Morphia,  Picroto.\ine,  pushed  even  to  a 
fatal  dose,  do  not  in  any  degree  affect  the  circulation  at  the  fundus  of  the  eye.  His 
observations  were  made  on  rabbits,  and  the  results  they  obtained  were,  with  respect 
to  some  of  these  agents,  confirmed  by  experiments  on  man ;  hence  the  statement 
hitherto  generally  received,  that  the  retinal  circulation  corresponds  with  the  cerebral 
circulation,  changes  in  the  one  always  implying  changes  in  the  other,  must  be 
accepted  with  caution,  unless,  indeed,  some  of  these  drugs  act  on  the  bram  m 
a  manner  opposed  to  the  accepted  theory,  and  do  not  influence  it  by  affectmg  its  blood 
supply. 
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In  his  lectures  on  vascular  depressants  Dr.  Fothergill  ascribes  this 
anaemia  of  the  brain  to  the  efifect  of  chloral  on  the  general  vascular 
system.  He  refers  to  Ludwig's  and  Schiff's  experiments  showing  that 
in  health  the  arterial  system  is  constantly  in  a  state  of  semi-contraction, 
and  that  by  relaxation  of  the  vessels  the  capacity  of  the  vascular  system 
may  be  doubled.  Dr.  Fothergill  points  out  that  chloral  dilates  the 
arterioles,  especially  of  the  skin ;  hence  blood  is  \vithdrawn  from  other 
organs,  including  the  brain,  which  thus  becomes  comparatively 
ansemic. 

Liebreich,  Tay,  Hammond,  and  others  find  that  a  full  dose  of  40  to 
80  grains  of  chloral  depresses  the  temperature  sometimes  to  the  extent 
of  three  or  four  degrees.  ' 

Dr.  Levenstein  reports  the  extraordinary  case  of  a  man  aged  35  who 
was  poisoned  by  six  drachms  of  hydrate  of  chloral.  When  first  seen 
he  lay  in  a  profound  sleep,  with  congested  face,  heavy  breathing,  and 
pulse  of  100.  An  hour  after  the  poisoning  he  became  livid,  the  veins 
were  distended,  the  respirations  were  intermittent,  and  his  temperature 
was  103°  Fah.  An  hour  and  a  half  after  the  dose  he  became  pale,  pulse- 
less, with  contracted  pupils,  and  his  temperature  had  sunk  to  91-2. 
Nitrate  of  strychnia  enough  to  produce  twitching  was  then  injected 
hypodermically,  and  the  heart  at  once  began  again  to  beat,  and  the 
thermometer  marked  91-9°  Fah. ;  collapse,  however,  returned  in  a  few 
minutes,  the  circulation  appearing  to  stop.  Artificial  respiration  was 
performed  and  nitrate  of  strychnia  again  injected,  again  with  the  same 
result.  In  ten  hours  the  pupils  acted  to  light ;  in  twelve  the  tempera- 
ture was  100-4;  in  twenty-two  hours  he  could  be  roused,  and  after 
thirty-two  hours  he  awoke  "  quite  refreshed  "  and  did  not  complain  of 
any  gastric  disturbance.  Dr.  Fothergill,  in  his  important  lectures  On  the 
Depressants  of  the  Circulation,  says  that  Dr.  Lauder  Brunton  finds  that 
after  large  doses  of  chloral  the  temperature  falls  till  it  can  no  longer 
be  measured  by  an  ordinary  clinical  thermometer.  Having  determined 
what  dose  would  kill  an  animal  when  exposed  to  the  air,  he  gave  this 
quantity  to  two  similar  animals,  wrapping  one  in  cotton-wool.  The  one 
wrapped  up  survived,  the  other  died.  Then  he  found  out  the  fatal  dose 
to  an  animal  wrapped  up  in  cotton-wool,  and  gave  that  quantity  to  two 
similar  animals,  wrapping  up  one  in  wool  and  putting  the  other  in  a 
warm  chamber;  and  he  found  that  the  one  in  wool  died  the  other 
recovered.  A  still  larger  dose  was  fatal  to  the  animal  in  the  warm 
chamber.  These  experiments  show  that  the  loss  of  heat  is  one  but 
not  the  sole,  cause  of  death.  ' 

Many  observers  maintain  that  chloral  produces  hyperesthesia,  but 
others  contradict  this  statement.  Very  large  doses  produce  anaesthesia. 

The  paralysis  and  loss  of  reflex  irritability,  as  the  muscles  and  motor 
nerves  unaff-ected,  is  probably  due  to  the  effect  of  chloral  on  the  spinal 
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cord  ;  moreover,  direct  irritation  of  the  spinal  cord  produces  less  active 
contraction  in  a  chloralized  animal  than  in  one  undosed  with  this  drug. 
Some  investigators  conclude  that  this  paralysis  is  preceded  by  heightened 
activity  of  the  cord. 

Some  say  that  at  first  chloral  heightens  blood  pressure;  but  all 
observers  agree  that  large  doses  lessen  this  pressure,  chiefly  by  the 
action  of  the  chloral  on  the  heart,  but  in  part  by  paralyzing  the  vaso- 
motor nerves. 

Chloral  weakens  the  heart,  and  after  large  doses  it  is  arrested  in  the 
diastole. 

Chloral  diminishes  the  frequency  of  the  breathing,  and  as  this  pheno- 
menon takes  place  after  section  of  the  pneumogastric,  it  is  concluded 
that  the  drug  acts  on  the  respiratory  centres. 

Hydrate  of  chloral  is  chiefly  employed  to  produce  sleep  or  allay  pain. 
Chloral  sleep  is  generally  calm,  refreshing,  and  dreamless,  not  too  pro- 
found to  prevent  waking  to  cough,  take  food,  &c.  As  a  general  rule, 
chloral  causes  no  giddiness,  headache,  nervous  depression,  constipation, 
sickness,  or  loss  of  appetite.  A  patient  roused  from  chloral  sleep  will 
eat  a  hearty  meal,  then  lie  down  and  immediately  fall  asleep  again. 

Chloral  at  first  sometimes  causes  a  good  deal  of  heaviness  and 
sleepiness  on  the  following  day,  but  this  effect  soon  wears  off.  It 
occasionally  produces  frightful  dreams,  and  sometimes  much  excitement, 
intoxication,  and  even  delirium  without  sleep. 

Sleep  comes  on  sometimes  in  a  few  minutes,  but  more  commonly  in 
half  an  hour,  after  a  dose  of  chloral.  Like  other  soporifics,  it  should  be 
given  shortly  before  bedtime,  and  the  patient  should  avoid  excitement,, 
and  keep  quite  quiet,  else  it  will  produce  restlessness  instead  of  sleep. 
It  has  been  given  for  many  months  apparently  without  any  bad  results. 
Its  effects  sometimes  wear  off,  but  in  a  far  less  degree  than  is  the  case 
Avith  opium. 

Chloral  has  been  fomid  useful  in  a  variety  of  circumstances.  It 
subdues  the  sleeplessness  of  old  people,  and  the  wakefulness  induced 
by  excessive  mental  fatigue,  succeeding  where  opium,  bromide  of  potas- 
sium, and  other  remedies  fail.  In  delirium  tremens  it  produces  sleep, 
and  calms  dehrium ;  but  is  especially  successful  when  administered  at 
the  onset  of  the  symptoms,  often  averting  a  serious  illness.  Large  doses 
have  been  given,  even  sixty  grains  or  more,  repeated  several  times. 
Dr.  Da  Costa  cautions  against  its  administration  to  patients  with  a  weak 
heart.  He  advises  its  combination  with  opium.  In  paralysis  of  the 
insane,  full  doses  induce  sleep  at  night,  and  a  moderate  dose  calms 
excitement  by  day.  Dr.  Macleod  has  given  it  daily  to  the  same  patient, 
without  bad  eff-ect,  for  upwards  of  three  months,  and  avers  that  it  is 
superior  to  digitalis  or  the  hypodermic  injection  of  morphia.  Luke, 
Clouston,  Gardiner  Hill,  G.  Crawford,  recommend  it  in  acute  mama. 
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It  is  employed  in  puerperal  mania  and  in  puerperal  convulsions 
(Hay,  Adams,  Teller).  It  is  conveniently  administered  to  the  insane  in 
porter. 

Dr.  James  B.  Russell,  of  Glasgow,  recommends  it  in  typhus,  to 
produce  sleep  and  allay  excitement,  especially  in  violent  boisterous 
delirium.  He  much  prefers  it  to  opium,  as  the  patient  can  be  roused 
to  take  food,  and  readily  wakes  to  clear  the  bronchial  tubes,  hence  there 
is  much  less  danger  of  congestion  of  the  lungs. 

Dr.  Hughes  Bennett  used  it  in  phthisis,  stating  that  it  produces  sleep, 
allays  cough,  and  sometimes  checks  sweating,  without  producing  any  of 
the  harmful  effects  of  opium. 

Chloral  sometimes  restrains  the  voluntary  movements  of  chorea,  but 
in  many  cases  it  is  powerless.  It  is  most  useful  in  those  cases  where 
the  violent  movements  render  sleep  impracticable,  the  want  of  sleep  in 
its  turn  aggravating'  the  choreic  movements,  till  even  deglutition  may 
become  almost  impossible.  In  these  urgent  cases  ordinary  remedies 
like  arsenic  are  useless,  and  recourse  must  be  had  to  narcotics.  Large 
doses  of  chloral,  frequently  repeated,  will  often  produce  profound 
refreshing  sleep,  from  which  the  patient  wakes  calmed  and  less  convulsed. 
{  Vide  Chloroform.) 

E.  Lambert  recommends  chloral  in  parturition  in  fifteen-grain  doses 
every  quarter  of  an  hour  till  the  patient  falls  asleep  \  stating  that  this 
treatment  does  not  weaken  the  uterine  contractions,  while  it  prevents 
pain,  and  ensures  calm  repose  after  delivery.  Dr.  Playfair  thinks  that 
chloral  acts  far  better  than  chloroform  inhalation,  as  chloral  does  not 
lessen  the  strength  of  the  contraction,  whilst  it  greatly  lessens  the  suffer- 
ing. Moreover,  it  is  chiefly  applicable  at  a  period  when  chloroform 
"  cannot  be  used,  that  is  towards  the  termination  of  the  first  stage, 
before  the  complete  dilatation  of  the  os."  The  patient  falls  into  a 
drowsy  state— a  sort  of  semi-sleep.  Dr.  Playfair  gives  fifteen  grains, 
and  repeats  the  dose  in  about  twenty  minutes,  leaving  its  subsequent 
administration  to  circumstances. 

Chloral  is  often  useful  in  the  convulsions  of  children.  Given  in  a 
dose  sufficient  to  induce  sound  sleep  of  some  hours,  the  convulsions 
cease,  and  often  do  not  recur  when  the  child  wakes.  If  the  child 
cannot  swallow,  five  grains  given  by  the  rectum  soon  induces  a  deep 
sleep,  and  the  convulsions  then  cease,  at  least  temporarily. 

Five  grains  of  chloral  given  twice  or  thrice  daily  will  often  remove 
a  common  condition  characterized  by  restlessness,  irritability,  and 
nervousness — a  condition  of  ceaseless  misery. 

Dr.  Bradbury  and  Dr.  Thompson  speak  very  highly  of  the  efficacy  of 
chloral  in  nocturnal  incontinence  of  children. 

Liebreich  recommends  chloral  in  sea-sickness. 

The  shortness  of  breath  affecting  the  emphysematous  on  catching 
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coid  often  yields  to  chloral.  When  the  dyspnoea  occurs  at  night,  a  full 
dose  (twenty-five  to  thirty  grains)  at  bedtime  calms  the  breathing,  and 
gives  sound  refreshing  sleep.  When  the  difficulty  of  breathing  is 
continuous,  small  doses  (two  to  six  grains)  should  be  given  several 
times  daily. 

It  is  necessary  to  give  chloral  with  caution  to  patients  with  emphysema 
and  bronchitis  accompanied  with  obstructed  circulation,  causing 
lividity  and  dropsy ;  for,  besides  drowsiness,  an  ordinary  dose  may 
produce  muttering  delirum  and  a  notable  increase  in  the  lividity ;  these 
effects  often  lasting  several  days,  and  attributable  possibly  to  the  slow 
destruction  of  the  drug  in  the  blood,  seem  not  due  to  any  pecuharity 
on  the  part  of  the  patient,  as  I  have  seen  chloral  produce  these 
symptoms  in  a  patient  who  had  previously  taken  the  medicine  M'ith 
benefit. 

A  full  dose  of  chloral  is  often  useful  in  a  paroxysm  of  asthma. 

Some  cases  of  tetanus  have  apparently  yielded  to  chloral  in  large 
doses ;  and  in  some  instances  this  drug  has  prolonged  life  and  eased 
pain. 

The  statements  concerning  the  influence  of  chloral  on  pain  are 
conflicting,  some  asserting  that  it  produces  anaesthesia,  while  Demarquay 
states  that  in  many  instances  it  excites  hyperesthesia.  Chloral,  it  is 
said,  simply  makes  a  patient  oblivious  of  pain  ;  but  if  the  pain  is  too 
urgent  to  permit  of  sleep,  chloral  fails  to  give  relief  This  metaph3^sical 
explanation  is  certainly  incorrect;  the  truth  being  that,  for  some 
unexplained  reason,  chloral  in  certain  cases  subdues  pain,  while  in  other 
apparently  similar  instances  it  fails.  Chloral  sometimes  relieves  the 
pain  of  neuralgia,  chronic  rheumatism,  gall  stones,  colic,  and  gastralgia. 
In  doses  of  ten  grains,  three  times  a  day,  it  has  relieved  most  severe 
pain  of  cancer,  mthout  inducing  drowsiness.  Injected  hypodermically, 
it  is  liable,  like  chloroform,  to  excite  inflammation,  and  to  produce  an 
abscess  followed  by  a  scar. 

The  addition  of  a  small  quantity  of  morphia  intensifies  considerably 
the  narcotic  effects  of  chloral. 

When  equal  parts  of  chloral  and  powdered  camphor  are  rubbed 
together,  they  form  a  syrupy  Hquid,  which,  painted  on  the  painful  part 
or  gently  rubbed  in,  often  aff"ords  relief  in  neuralgia.  My  friend. 
Dr.  George  Bird,  has  used  this  compound  in  several  cases  of  neuralgia 
and  pleurodynia  with  great  success.  I  have  known  it  cure,  promptly, 
neuralgia  of  the  inferior  dental  branch  of  the  fifth  and  neuralgia  in  the 
temporal  region.  It  is  said  often  to  relieve  toothache,  even  when  applied 
externally,  and  I  have  known  it  succeed  when  put  into  the  cavity  of  the 
carious  aching  tooth ;  but,  Hke  other  applications,  it  often  fails  in 
neuralgia  without  apparent  cause,  in  cases  very  similar  to  others  it  has 
benefited.    When  it  does  answer,  this  liniment  generally  affords  almost 
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instantaneous  relief.  I  have  -known  it  give  relief  in  severe  pleuro- 
dynia. 

Although,  no  doubt,  in  some  cases,  chloral  can  be  borne  nightly  for 
months,  or  even  years,  without  producing  any  ill  consequences,  yet, 
recently, some  doctors  have  metwith  patientswho,  through  an  injudicious 
and  too  continuous  use  of  this  drug,  have  induced  symptoms  of 
depression,  nervousness,  irritability,  sleeplessness,  and  even  slight 
paralysis,  which  soon  disappeared  on  ceasing  to  take  chloral. 

Chloral  is  the  antidote  of  strychnia,  physostigma,  and  picrotoxine ; 
that  is  to  say,  if  the  known  minimum  fatal  dose,  or  rather,  more  than 
fatal  dose,  of  one  of  these  substances  is  given,  chloral  will  either  prevent 
death  or  greatly  modify  the  symptoms  induced  by  any  of  these  poisons. 
(See  Strychnia  and  Calabar-bean.) 

Valuable  though  chloral  undoubtedly  is,  yet  it  has  scarcely  sustained 
its  early  reputation.  It  is  not  so  certain  a  hypnotic  as  the  first  over 
drawn  accounts  of  its  virtues  led  us  to  believe,  for  not  unfrequently  it 
produces  great  excitement,  even  intoxication,  without  inducing  sleep. 
Sometimes  we  meet  with  a  patient  who  has  hitherto  taken  chloral  with 
good  effect,  yet,  on  the  occurrence  of  an  acute  illness,  not  only  has 
this  drug  failed  to  induce  sleep,  but,  on  the  other  hand,  has  induced 
restlessness,  and  even  delirium,  with  a  parched  dry  skin.  Yet  with  all  its 
shortcomings  it  is  a  most  valuable  remedy. 

Liebreich  asserts  that  strychnia  is  an  antidote  to  chloral. 
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We  are  also  indebted  to  Dr.  Oscar  Liebreich  for  introducing  this 
valuable  agent '  into  the  service  of  medicine.  This  distinguished 
experimenter  finds  that  in  animals  it  produces  anaesthesia  of  the  head 
without  loss  of  sensibility  of  the  rest  of  the  body ;  and  in  man, 
anaesthesia  of  the  fifth  nerve  only.  In  large  doses  it  produces  sleep, 
and  in  fatal  doses  it  destroys  by  paralyzing  the  medulla  oblongata.  He 
recommends  it  in  trigeminal  neuralgia,  but  speaks  of  it  as  only  affording 
temporary  relief;  he,  however,  greatly  underrates  its  efficacy. 

Croton-chloral  is,  perhaps,  the  most  efficacious  remedy  in  facial 
neuralgia.  In  neuralgia  due  to  carious  teeth ;  in  facial  neuralgia  in 
old  people,  in  whom  the  disease  is  generally  most  obstinate  and  severe 
it  is  alike  beneficial.  In  the  few  cases  of  that  severe  form  called 
epileptiform  tic,  I  have  had  the  opportunity  of  using  it,  it  has  proved 
useless,  even  in  large  doses.     I  have  found  it  very  serviceable  in 
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neuralgia  of  the  back  of  the  head,  and  also  of  that  of  the  neck  with 
pain  radiating  to  the  shoulders.  There  is  but  little  evidence  at  present 
of  its  effects  on  neuralgia  of  the  other  parts  of  the  body ;  Dr.  Louis 
Lewis  has  by  its  means  promptly  cured  several  severe  cases  of  dys- 
menorrheal  neuralgia.  Hitherto,  I  have  not  found  it  successful  in 
neuralgia  of  the  trunk  and  extremities  ;  but  at  present  my  experience  of 
it  in  this  respect  is  but  limited. 

I  have  found  hydrate  of  croton-chloral  very  useful  in  migraine. 

It  is  hardly  necessary  to  observe  that  under  the  term  migraine  I 
include  those  affections  commonly  called  sick  headache,  bilious  head- 
ache, nervous  sick  headache,  and  hemicrania.  The  most  characteristic 
and  commonest  symptoms  of  megrim  are  headache  and  sickness  ;  but, 
in  a  typical  case,  these  symptoms'  are  preceded  by  other  significant  and 
interesting  phenomena.  At  the  onset  of  an  attack,  a  peculiar  affection 
of  the  sight  first  occurs,  soon  to  be  followed  by  perversion  of  the  sense 
of  touch  and  of  the  muscular  sense  in  the  arms  and  legs,  by  disordered 
speech  and  defective  ideation ;  the  headache  then  comes  on,  and,  as  it 
becomes  intensified,  nausea  gradually  sets  in. 

The  affection  of  the  sight  may  consist  of  mere  absence  of  vision, 
beginning  at  the  centre  or  circumference  of  the  visual  field.  When  at 
the  circumference,  the  defect  is  generally  situate  to  the  right  or  left  of 
the  axis  of  vision.  From  the  centre  of  the  visual  field,  the  blind  spot 
gradually  expands,  and  as  it  enlarges  it  then  clears  up  in  the  centre,  and 
so  gradually  disappears  to  the  circumference.  As  the  blind  spot  expands, 
its  margin  is  often  Hghted  up  with  spectra  variously  described  as  glim- 
mering, dazzling,  bright  zigzag  lines,  corruscations,  &c. 

In  ten  minutes  to  half  an  hour,  numbness  and  loss  of  sensibility 
occur  on  one  or  both  sides  of  the  body,  followed  by  tingling  formication, 
"  pins  and  needles,"  felt  most  distinctly  in  the  hands,  tongue,  and  lips. 
Speech  is  commonly  disordered,  the  aberration  in  some  cases  being 
simply  memorial,  in  others  simply  motorial ;  in  others,  again,  these  two 
derangements  of  speech  are  more  or  less  combined.  In  other  words, 
one  patient  forgets  his  words,  another  forgets  how  to  utter  them,  whilst  a 
third  manifests  a  combination  of  these  two  defects.  There  is,  too,  loss 
of  memory,  confusion  of  ideas,  and  a  bewildering  feeling,  as  if  the 
patient  were  going  out  of  his  mind.  In  half  an  hour  or  a  little  longer, 
these  phenomena  are  followed  by  headache,  which  is  generally  felt  on 
waking  in  the  morning;  is  at  first  slight,  but  intensifies  till  it  may 
become  most  severe— indeed,  almost  unbearable.  It  affects  one  or  both 
brows,  and,  beginning  at  one  spot,  gradually  extends,  till  it  may  involve 
the  greater  part  of  the  head.  The  throbbing,  stabbing,  cutting,  bormg 
pain  is  increased  by  movement,  noise,  light,  smells,  or  food.  When  the 
area  of  pain  is  limited,  the  complaint  is  termed  clavus.  As  the  pam 
subsides,  or  even  during  the  whole  attack,  the  patient  may  suffer  dull 
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or  shooting  pains  in  the  eye  of  the  affected  side.  There  is  much 
tenderness  of  the  scalp  during  and  after  an  attack. 

Throughout  the  attack  the  patient  complains  of  nausea,  which  may 
be  slight,  but  usually  increases,  and,  when  the  pain  is  at  its  worst,  ends 
in  vomiting,  which  may  be  severe  and  prolonged,  causing  much  prostra- 
tion ;  yet  occasionally  vomiting  affords  relief. 

Lasting  a  few  hours,  the  whole  day,  or  even  two  or  three  days,  the 
attack  generally  ends  in  calm  refreshing  sleep,  but  sometimes  it 
gradually  subsides  or  ends  abruptly  in  vomiting,  perspiration,  or,  more 
rarely,  a  copious  flow  of  tears.  The  attack  may  be  preceded  and  followed 
by  very  obstinate  constipation  or  by  diarrhoea,  the  liquid  motions  being 
in  some  instances  pale,  in  others  of  a  deep  brown  mahogany  colour. 
Before  and  after  the  attack,  there  is  often  much  dusky  discoloration 
around  the  eyes. 

It  is  now  almost  universally  held  that  megrim  is  an  affection  of  some 
part  of  the  nervous  centre.  Dr.  Liveing,  to  whose  exhaustive  work  I 
am  considerably  indebted,  considers  that,  in  a  typical  case,  the  disturb- 
ance takes  place  first  in  the  optic  thalamus,  and  passes  backwards  and 
downwards,  reaching  to  the  nucleus  of  the  vagus  below;  for,  as  he 
observes,  in  a  model  seizure,  the  visual  disorder  is  always  the  initial,  the 
headache  the  middle,  and  the  vomiting  symptom  the  final.  Where 
morbid  intellectual  phenomena  and  disorder  of  speech  occur,  the  affec- 
tion radiates  from  the  thalamus  to  the  hemispheric  gangha,  and  where 
emotional  phenomena  occur,  to  the  mesocephale. 

Though  the  affection  is  seated  in  the  nervous  centres,  yet  it  must  be 
recollected  that  both  the  frequency  and  the  severity  of  the  attacks 
depend  on  peripheral  exciting  causes,  due  to  the  stomach,  intestines, 
liver,  womb,  &c.  Even  when  the  affection  is  strongly  developed  and 
the  periodic  attack  recurs  apparently  spontaneously,  remote  exciting 
causes  may  render  the  seizures  more  frequent  and  severe ;  nay,  in  many 
cases,  the  affection  may  be  so  slight,  that  it  lies  dormant  till  roused 
into  activity  by  some  near  or  distant  irritation,  which,  being  removed, 
the  seizures  cease.  ' 

The  successful  treatment  of  megrim  depends  less  on  change  to  be 
effected  in  the  disordered  nervous  centres  than  on  the  removal  of  the 
exciting  cause.  The  treatment  of  megrim,  therefore,  falls  under  three 
heads. 

1.  The  treatment  of  the  central  nervous  affection, 

2.  The  removal  or  prevention  of  exciting  causes. 

3.  The  treatment  of  the  paroxysm. 

Many  remedies  act  in  a  twofold  or  even  a  threefold  way  Thus 
bromide  of  potassium  is  often  extremely  serviceable  in  two  ways  It 
IS  very  useful  m  cases  where  the  seizure  is  due  to  uterine  disturbance 
as  m  menorrhagia  and  dysmenorrho^a.    Sometimes  the  attacks  are  more 
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severe  and  frequent,  arising  from  the  exhausted  state  of  the  nervous 
system.  Perhaps  from  overlong  town  residence,  or  from  mental  troubles, 
the  patient  becomes  irritable,  depressed,  nervous,  excitable,  with  broken 
sleep,  harassed  by  dreams.  The  ensuing  general  depression  increases 
the  headache.  Now,  bromide  of  potassium  soothes  the  patient  by  pro- 
moting a  refreshing  sleep,  and  thus  lessens  the  frequency  and  severity  of 
the  headaches.  Bromide  of  potassium,  moreover,  is  serviceable  in  the 
paroxysm  itself,  for  it  may  produce  several  hours'  sleep,  from  which  the 
patient  awakes  free  from  headache. 

The  pain  of  megrim  is  situated  in  the  fifth  nerve ;  and,  remembering 
how  closely  megrim  is  allied  to  neuralgia,  and  how  useful  hydrate  of 
croton-chloral  is  in  facial  neuralgia,  I  have  been  induced  to  try  this 
remedy  for  megrim,  and  have  found  it  useful  in  cases  of  which  the 
following  may  be  taken  as  a  type  : — 

A  woman  has  been  subject  for  years  to  nervous  sick  headache  ;  then, 
owing  to  some  great  trouble,  or  to  excitement,  fatigue,  or  flooding,  or 
prolonged  suckling,  or  more  often  at  the  change  of  life,  the  headache 
becomes  much  more  severe,  becomes  continuous  for  weeks,  perhaps 
months,  and  is  intensified  greatly  by  fatigue,  excitement,  or  at  the  cata- 
menial  period.    If  not  actually  continuous,  the  headache  comes  on 
daily,  lasting  perhaps  many  hours,  or  several  attacks  may  each  day 
occur.   The  pain  is  often  intense  ;  and  whereas,  previous  to  the  oncom- 
ing of  this  intensified  form  of  headache,  the  pain  was  probably  limited 
to  one  brow,  it  now  affects  both,  perhaps  the  greater  part  of  the  head. 
The  skin  is  generally  very  tender.    There  is  also  a  sensation  of  bewilder- 
ment, or,  as  some  term  it,  a  stupid  headache,  and  the  patient  often  says 
she  feels  as  if  she  should  "  go  out  of  her  mind."    The  sight  may  be 
dim,  especially  during  the  exacerbations  of  pain.    Some  patients  of 
this  class  are  very  excitable  and  irritable,  and  are  upset  mth  the 
slightest  noise.    Nausea  and  even  severe  vomiting  may  occur  with  each 
exacerbation  of  the  pain.    Five  grains  of  croton-chloral  every  three 
hours,  or  even  oftener,  will  give  in  most  cases  considerable  rehef  I 
need  hardly  say,  that  the  drug  does  not  entirely  free  the  patient  from 
her  attacks ;  but,  in  one  or  two  days,  the  pain  ceases  to  be  contmuous, 
then  the  attacks  recur,  though  only  once  or  twice  a  week,  the  interval 
gradually  extending  till  an  onset  occurs  only  every  week,  then  about 
every  fortnight,  or  even  longer,  till  the  illness  assumes  its  old  type  and 
periodicity.    In  some  cases,  a  week's  treatment  suflices  to  bring  back 
the  headache  to  its  original  type  of  an  attack  once  in  three  or  four 
weeks.    Then  the  croton-chloral  appears  to  be  far  less  serviceable, 
manifesting  but  slight  effect  on  the  periodical  attacks.    In  many  cases 
of  ordinary  periodical  headache,  the  patients  say  that,  in  the  miiclei 
forms,  the  drug  distinctly  lessens  the  severity  and  duration,  but  in  the 
severer  forms  it  is  without  effect,  even  when  sickness  is  absent.  In 
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cases  accompanied  by  severe  vomiting  and  retching,  croton-chloral  is 
useless,  being  speedily  rejected. 

Croton-chloral,  I  have  found,  will  relieve  the  lighter  attacks  some  deli- 
cate and  nervous  women  experience  after  any  slight  fatigue  or  excitement. 

In  the  continuous  sick  headache  just  described,  as  the  pain  grows 
better  so  the  cutaneous  tenderness  disappears.  It  seems  to  me  that, 
in  many  instances,  two  kinds  of  headache  co-exist,  one  sometimes  pre- 
dominating, sometimes  the  other.  One  appears  due  to  affection  of  the 
cutaneous  nei-ves,  and  is  generally  accompanied  by  tenderness.  Patients 
describe  the  other  as  a  "  stupid  headache,"  "a  feeling  of  bewilderment," 
"  a  bewldering  headache."  After  the  dispersion  of  the  first  form  by 
croton-chloral,  this  stupid  headache  often  continues,  but  is  ordinarily 
relievable  by  bromide  of  potassium.  Indeed,  in  many  cases,  I  have 
found  it  useful  to  combine  these  remedies.  Bromide  of  potassium  itself 
is  often  sufficient  in  certain  sick  headaches  ;  for  instance,  if  the  other 
symptoms  point  to  the  use  of  this  drug,  as  when  in  addition  to  the 
bewildering  or  stupid  headache,  the  patient  complains  of  broken  sleep, 
is  harassed  with  disagreeable  or  frightful  dreams,  is  prone  to  be  very 
irritable  and  excitable  and  feels  as  if  she  should  "  go  out  of  her  mind." 
Bromide  of  potassium,  too,  is  often  useful  where  the  continuous  or  almost 
continuous  form  of  sick  headache  is  associated  with,  and  is  probably  due 
to,  uterine  derangement,  as  menorrhagia.  The  drug's  efficacy  is  not  due 
to  simply  checking  the  loss  of  blood,  and  so  indirectly  improving  the 
health,  for  it  manifests  its  efficacy  before  the  occurrence  of  the  next  flood- 
ing. In  cases  like  this  it  maybe  usefully  combined  with  cannabis  indica. 

I  have  already  referred  to  the  effect  of  croton-chloral  on  the  shoot- 
mg  pains  in  the  occipital  and  auricular  nerves,  but  I  wish  again  to  revert 
to  them,  because  they  appear  in  many  cases  to  be  closely  allied  to 
megi-aine,  being  often  induced  by  the  same  circumstances.  Thus,  they 
are  more  common  in  women,  especially  when  in  depressed  health  or 
subject  to  worry.  Sometimes  the  attacks  are  associated  with  nausea 
and  even  sickness.  The  pains  occur  in  sharp  stabs  running  in  the 
course  of  the  nerve,  and  not  in  enduring  paroxysms.  Croton-chloral 
m  such  cases  is  often  very  useful,  although  it  may  fail  where  the  health 
IS  greatly  depressed,  and  where  there  is  much  anemia.  Sometimes  the 
symptoms  indicate  the  employment  of  bromide  of  potassium. 

Liebreich,  who  recommended  croton-chloral  as  a  soporific  and 
gives  as  much  as  sixty  grains  for  a  dose,  thinks  it  superior  to  hydrate 
of  chloral,  since  whilst  it  produces  sleep  it  does  not  affect  muscular 
tone,  nor  mterfere  with  the  circulation  or  respiration.  He  thinks  it 
applicable  in  cases  of  heart  disease.  Much  smaller  doses  are  said  to 
produce  sleep;  thus.  Dr.  Yeo  states  that  sometimes  two  grains  will 
suffice  I  have  given  five  and  ten  grain  doses  in  a  considerable  number  of 
cases,  but  never  knew  either  dose  to  produce  sleep,  or  even  drowsiness. 
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Dr.  Yeo  recommends  croton-choral  in  the  "  distressing  night  cough 
of  phthisis." 

There  are  many  conflicting  statements  concerning  the  dose  of 
croton-chloral.  According  to  some  writers,  croton-chloral  is  treated  as  a 
powerful  and  dangerous  remedy,  requiring  to  be  given  with  great  care  ; 
but  this  is  certainly  erroneous.  Mr.  Baker's  patients  obtained  relief 
from  two  or  three  hourly  doses  of  one  grain.  Dr.  Legg  administered 
it  in  five,  ten,  and  twenty  grain  doses.  I  have  usually  given  five 
grains  every  two  or  three  hours,  and  sometimes  hourly.  In  one  case — 
a  delicate  woman — I  gave  it  hourly  in  five-grain  doses  for  a  fortnight, 
without  producing  drowsiness  or  any  other  apparent  effect  beyond  its 
influence  over  pain.  Usually  five  grains  every  three  hours  is  sufficient, 
giving  freedom  from  pain  in  a  few  hours,  though  in  some  unusual  cases 
relief  may  not  be  obtained  for  two  or  three  days.  After  discontinuing 
the  drug  slight  pain  may  return,  but  it  yields  again  to  the  medicine.  It 
sometimes  promptly  relieves  toothache,  though  not  uncommonly  it 
fails  ;  and  I  have  known  it  relieve  widespread  neuralgia  of  the  fifth, 
leaving  unaffected  the  accompanying  toothache.  Indeed,  I  have 
known  toothache  to  come  on  during  the  use  of  this  remedy  in  five- 
grain  doses  every  three  hours. 


NITRITE  OF  AMYL. 

To  Dr.  Brunton  belongs  the  credit  of  first  using  this  remedy,  and  the 
rare  merit  of  inferring  correctly  its  therapeutic  effect  from  its  physio- 
logical action.  It  must  give  him  the  highest  satisfaction  to  know  how 
great  a  boon  his  scientific  insight  has  provided  for  the  hitherto  almost 
helpless  patients  under  the  anguish  of  angina  pectoris. 

In  thirty  to  forty  seconds,  whether  inhaled,  subcutaneously  mjected, 
or  swallowed,  it  flushes  the  face,  and  increases  the  heat  and  perspira- 
tion of  the  head,  face,  and  neck.     Sometimes  the  increased  warmth 
and  perspiration  affect  the  whole  surface;  or,  while  the  rest  of  the 
surface  glows,  the  hands  and  feet  may  become  very  cold  ;  and  this  con- 
dition of  the  extremities  may  last  many  hours.    It  quickens  the  pulse 
in  a  very  variable  degree,  sometimes,  as  Dr.  Talfourd  Jones  pomts  out, 
doubhng  its  pace.   Jones  finds  that  this  augmented  pulse-beat  precedes 
the  flushing  by  a  few  seconds.    It  causes  the  heart  and  carotids  o 
beat  strongly,  and  the  head  to  feel  full  and  distended,  "as  if  1  would 
burst,"  or ''  as  if  the  whole  blood  were  rushing  to  the  head,"  and  soine- 
times  produces  slight  breathlessness  and  cough.    It  often  causes  shght 
giddiness,  mental  confusion,  and  a  dream-like  state.    When  given  to 
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animals  in  a  deadly  dose,  the  breathing  becomes  quick ;  there  is  great 
weakness ;  loss  of  reflex  irritability  and  death  ensues  from  arrest  of 
respiration,  but  sensation  and  consciousness  remain  unaffected. 

The  most  characteristic  effect  of  this  drug  is  its  influence  on  the 
vascular  system.  It  relaxes  the  whole  arterial  system,  greatly  reducing 
arterial  pressure.  The  reduction  of  arterial  pressure  is  due  mainly  to 
the  great  dilatation  of  the  arterioles  and,  after  large  doses,  to  depression 
of  the  heart.  How  does  it  dilate  the  arterioles  ?  It  will  dilate  the 
arterioles  even  after  section  of  the  cord  just  below  the  medulla  oblon- 
gata ;  hence  it  has  been  concluded  that  it  does  not  act  by  paralyzing 
the  vaso-motor  centre,  which  formerly  was  supposed  to  be  situated 
between  the  calamus  scriptorius  and  the  corpora  quadrigemina.  It 
must,  therefore,  act  either  on  the  vaso-motor  nerve  trunks  or  on  the 
muscular  coat  of  the  arteries.  Some  have  concluded  that  it  affects  the 
arteries.  Brunton  believes  it  partially  paralyzes  the  sympathetic  ganglia 
and  their  motor  nerves. 

Early  experiments  seemed  to  show  that  the  vaso-motor  centre  is  stiuated  in  the 
medulla  oblongata.    Thus  : — 

1.  Irritation  of  the  region  just  indicated  induces  general  contraction  of  the 
arteries. 

2.  If  this  centre  is  destroyed,  the  arteries  remain  widely  dilated. 

^  3.  So  long  as  the  cord  is  undivided,  irritation  of  any  sensory  nerve  causes  contrac- 
tion of  the  arteries,  the  impression  being  conveyed  to  the  vaso-motor  centre,  and 
reflected  to  the  arteries  ;  but  if  the  communication  between  the  vaso-motor  centre, 
and  the  arteries  is  severed  by  section  of  the  cord  below  the  medulla  oblongata,  then 
irritation  of  a  sensory  nei-ve  no  longer  contracts  the  arteries. 

Recent  experiments  of  Niissbaum,  if  correct,  show  that  in  the  frog,  and  there- 
fore probably  in  other  animals,  the  vaso-motor  centre  is  not  situated  solely  in  the 
medulla,  but  extends  the  whole  length  of  the  spinal  cord,  for  after  its  section  below 
the  medulla  oblongata,  time  being  allowed  for  the  animal  to  recover  from  the  shock 
of  the  operation,  irritation  of  a  sensory  nerve  will  cause  contraction  of  the  arteries. 

If  Niissbaum's  observations  are  confirmed,  they  would  seem  to 
show  that  nitrite  of  amyl  may  act  through  its  influence  on  the  vaso- 
motor centre. 

The  paralyzing  effect  on  the  arterial  system  is  well  shown  by  the 
sphygmographic  tracings,  the  flushing  of  the  face,  and  the  increase  in 
the  size  of  visible  arteries  like  the  temporal,  which  often  becomes 
notably  large—sometimes,  indeed,  doubled  in  size,  and  branches  pre- 
viously invisible  become  plainly  apparent ;  and  by  the  interesting  fact 
observed  by  Talfourd  Jones,  who,  while  cupping  a  patient  over  the 
loms,  and  finding  that  blood  would  not  flow,  administered  nitrite  of 
amyl  by  inhalation,  when  the  cuts  immediately  began  to  bleed  freelv 
After  an  inhalation  the  larger  arteries  are  slower  in  recovering  their 
normal  size  than  the  capillaries,  a  phenomenon  I  have  often  observed 
m  the  temporal  artery,  which  remains  enlarged  half  a  minute  or  longer 
after  the  blush  has  quite  left  the  face.  ^ 
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Dr.  Horatio  Wood  has  shown  that  the  loss  of  reflex  action  and  of 
voluntary  power  occurring  after  large  doses,  is  due  to  the  depressing 
action  of  the  drug  on  the  motor  tracts  of  the  cord,  and  to  a  slight 
extent  on  the  motor  nerves  and  on  the  muscles.  It  appears  to  have  no 
effect  on  the  sensory  tracts  of  the  cord,  nor  on  its  co-ordinating  centres. 
It  abolishes  reflex  action,  but  whether  it  depresses  the  reflex  function  of 
the  cord  is  uncertain,  as  it  may  act  simply  on  the  motor  part  of  the  cord. 

The  inhalation  or  subcutaneous  injection  of  nitrite  of  amyl  pro- 
duces in  rabbits  sugar  in  the  urine,  with  a  considerable  increase  in  the 
quantity  of  urine.  It  has  been  experimentally  shown  that  diabetes  is 
produced  by  dividing  the  sympathetic  nerve  of  the  liver  and  thereby 
causing  dilatation  of  the  hepatic  vessels,  so  increasing  the  quantity  of 
blood  passing  through  the  liver.  Probably  nitrite  of  amyl  acts  by  its 
influence  over  the  vasor-motor  nerves  increasing  the  quantity  of  blood 
passing  through  the  liver. 

Dr.  Horatio  Wood  finds  that  nitrite  of  amyl  lowers  the  temperature 
by  checking  oxidation.  Dr.  H.  Wood  finds  that  the  inhalation  of 
nitrite  of  amyl  changes  both  ar.terial  and  venous  blood  to  a  chocolate 
colour,  due,  as  Dr.  Arthur  Gamgee  shows,  to  the  formation  of  nitrite- 
oxyhse'moglobin,  and  that  by  this  means  the  ozonizing  property  of  the 
blood  and  hence  oxidation  of  the  tissues  are  lessened.  It  has  been  sought 
to  explain  all  the  eifects  of  nitrite  of  amyl  on  the  animal  economy  by 
this  influence  on  the  blood ;  but,  as  Dr.  H.  Wood  points  out,  this  cannot 
be  an  adequate  explanation,  for  nitrates  generally  affect  the  blood  m  the 
same  way,  and  yet  do  not  produce  the  symptoms  followmg  the  use 
of  nitrite  of  amyl ;  moreover,  the  withholding  oxygen  from  the  system 
produces  symptoms  very  different  from  those  due  to  this  drug. 

R  Pick  from  observations  on  himself  and  others,  finds  that  after 
inhaling  amyl,  if  the  eye  is  fixed  on  a  spot  on  a  blank  wall,  the  spot 
itself  with  the  surrounding  surface  appears  of  a  yellowish  hue,  the 
yellow  -circle  being  encircled  by  a  violet  blue  halo,  with  undulating 

lines  at  the  edge.  .  ,    .  , 

Dr.  Brunton  first  employed  nitrite  of  amyl  with  signal  success  in 
angina  pectoris,  and  found  it  more  effective  than  any  other  remedy  he 
had  tried  in  this  painful  and  dangerous  disease  During  an  at  ack  h^s 
patient  suffered  from  throbbing  of  the  heart  and  carotids  as  high  a  1  e 
ears,  with  severe  precordial  pain  extending  to  the  right  arnj^  though  t  e 
usual  characteristic  "sense  of  impending  death"  was  absent  The 
ru^e  wa  'ightly  quickened  and  the  sphygmographic  tracing  became 
modM  for  as  Dr.  Brunton  states,  "  as  the  pain  increased  the  cui^e 
^came  fowe;  both  descent  more  g-d-  ;  -  du:h^ 

tism  disappeared.     This  form  of  curve  ^1^-'^ /"'^^^^^''^^^^  ^^n  y  o 
arterial  tension  is  much  increased,  and  can  I  thm^'  ^^^^ 
contraction  of  the  small  systemic  vessels."    The  mcreased  tension 
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first  led  Dr.  Brunton  to  employ  nitrite  of  amyl.  In  the  case  in  ques- 
tion he  attributed  the  attack  to  spasmodic  contraction  of  some,  if  not 
all,  the  small  systemic  and  pulmonary  vessels,  a  state  of  arterial  tension 
-which  gave  way  to  the  nitrite  when  the  pain  disappeared.  In  recurring 
attacks  the  patient  inhaled  the  nitrite  of  amyl  and  always  obtained 
instantaneous  relief. 

Dr.  Anstie  reports  the  marked  relief  of  a  well-marked  case  of  angina 
by  means  of  this  treatment.  "  The  first  sniff,"  he  says,  "  produced  after 
an  interval  of  a  few  seconds  the  characteristic  flushing  of  the  face,  and 
sense  of  fulness  of  the  head ;  the  heart  gave  one  strong  beat,  and  then 
he  passed  from  the  state  of  agony  to  one  of  perfect  repose  and  peace, 
and  at  his  usual  bedtime  slept  naturally.  This  experience  has,  I  am 
happy  to  say,  been  repeated  on  several  occasions,  and  with  this  for- 
tunate result :  that  so  confident  now  is  the  patient  of  being  able  to  cut 
short  the  paroxysm  that  he  has  discarded  all  use  of  ether,  and  greatly 
reduced  his  allowance  of  stimulants."  Dr.  Talfourd  Jones  also  finds 
nitrite  of  amyl  very  efficacious  in  angina.  Since  the  previous  editions 
of  this  work,  it  has  been  largely  used  in  angina  with  considerable 
success;  indeed,  in  the  majority  of  cases,  no  other  remedy  affords  so 
much  relief.  As  might  be  expected,  it  is  not  uniformly  successful.  I 
have  never  known  it  fail  to  give  some  relief,  though  sometimes  this  is 
very  transient,  the  pain  returning  as  soon  as  the  physiological  effect  of 
the  drug  passes  away.  Thus,  in  one  case  due,  as  we  discovered  after 
death,  to  aneurism  of  the  heart  immediately  below  the  aortic  valve,  an 
inhalation  always  arrested  the  pain,  but  after  a  few  seconds  or  minutes 
it  returned,  even,  if  the  administration  were  several  times  repeated,  as 
severely  and  persistently  as  though  no  amyl  was  used.  In  another  case, 
whilst  it  always  arrested  the  paroxysm,  it  took  ten  minutes  to  give  reHef 
and  seemed  in  no  way  superior  to  a  full  dose  of  ether,  which  the  patient 
preferred,  as  the  amyl  produced  so  much  giddiness  and  sensation  of 
fulness  in  the  head.  In  five  other  cases,  however,  it  proved  strikingly 
successful.  In  one  desperate  case,  the  slightest  exertion  brought  on 
intense  pain,  but  armed  with  amyl  the  patient  could  always  at  once  cut 
short  the  attack,  so  that  now  he  ean  walk  several  miles,  though  during 
his  journey  he  is  obliged  to  employ  the  amyl  several  times.  It  has 
appeared  to  me  that  by  summarily  checking  the  paroxysm  the  attacks 
come  on  less  frequently  and  less  severely,  and  after  a  time  require  much 
smaller  quantity  to  control  the  pain  ;  so  that  amyl  really  contributes  to 
the  prolonged  relief  of  these  unhappy  patients.  In  some  cases  the 
nitrite  of  amyl  either  loses  its  eff^ects  or  the  severity  of  the  attack 
increases  so  that  the  drug  must  be  taken  in  increasing  quantities  and  at 
shorter  mtervak  Two  of  my  patients  kept  the  bottle  nearly  always  in 
their  hands,  snifimg  the  drug  every  few  minutes,  and  one  used  an  ounce 
every  week  for  over  a  year. 
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Dr.  Talfourd  Jones  found  it  remarkably  successful  in  very  severe 
attacks  of  asthma,  removing  the  dyspnoea  immediately  and  averting  its 
return ;  others  too  have  found  it  very  useful.  In  my  hands  it  has  not 
proved  successful,  for  although  it  always  arrests  the  paroxysm,  yet  on 
cessation  of  the  physiological  effect  the  dyspnoea  has  returned.  Jones 
found  it  beneficial  also  in  a  case  of  cardiac  dyspnoea,  accompanied  by 
extreme  anasarca,  due  to  a  dilated  and  hypertrophied  heart. 

Dr.  Talfourd  Jones  advises  inhalation  of  the  nitrite  in  syncope,  and 
thinks  it  should  be  of  service  in  the  paroxysms  of  whooping-cough. 
It  is  useful  in  neuralgia,  at  least  in  neuralgia  affecting  the  fifth  nerve, 
often  easing  the  pain  at  once,  and  a  single  administration  will  some- 
times avert  further  attacks ;  but  so  signal  a  result  as  this  is  probably  very 
exceptional.  Dr.  Richardson  finds  that  nitrite  of  amyl  arrests  in  frogs 
the  convulsions  due  to  strychnia.  In  this  way  he  has  saved  then:  lives  ; 
hence  in  strychnia  poisoning  and  tetanus  he  advises  a  trial  of  the  nitrite, 
either  by  inhalation  or  subcutaneous  injection. 

It  is  better  to  administer  the  amyl  by  inhalation,  for,  according  tO' 
Brunton,  it  will  not  answer  with  anything  like  the  same  certainty  when 
given  by  the  stomach ;  for,  in  the  striking  case  of  angina  pectoris  just 
cited,  he  gave  ten  minims  in  brandy  by  the  stomach  with  the  effect  of 
staying  the  pain  for  only  a  short  time,  but  a  single  inhalation  afforded 
perfect  and  permanent  relief    It  should  be  borne  in  mmd  that  it 
affects  some  persons  much  more  than  others  ;  one  individual  bemg  able 
to  inhale  five  or  ten  drops  from  a  handkerchief,  or  to  breathe  the  fumes 
from  the  bottle  held  close  to  the  nose,  while  a  whiff  from  the  bottle 
held  at  a  distance  will  affect  another  with  great  giddiness,  much  mental 
confusion,  and  general  weakness.     Jones  directs  five  or  ten  drops 
poured  on  a  handkerchief,  or  the  fumes  from  the  bottle  held_  close  to 
the  nose,  to  be  inhaled  till  the  pulse  quickens  ;  but  this  dose  is  far  too 
potent  for  some  persons,  especially  feeble  and  sensitive  women,  who  m 
he  first  instance  should  inhale  a  much  weaker  dose.    As  Jones  points 
out,  patients  become  habituated  to  it,  so  that  after  a  while  it  must  be 
inhaled  several  times  before  it  affords  relief    This  habituation  is  well 
exemplified  in  the  internal  administration  of  the  remedy.    By  exposure 
it  gets  "  flat "  and  loses  its  efficacy. 

Nitrite  of  amyl  is  generally  considered  a  powerful  and  even  dangerous 
remedy,  requiring  to  be  watched  with  great  care,  and  given  m  a  defini  e 
Z^ly  I  am  sure  it  is  not  nearly  so  dangerous  as  is  general  y 
SSned  though  it  is  true  that  nervous,  sensitive  women  are  far  more 
"Suit  affecfed  by  it  than  men.  No  doubt  its  administration  a  fiist 
shlld  be  conducted  by  a  doctor,  in  order  to  ascertain  how  fa  the 
faTent  is  susceptible  to  its  influence,  and  that  the  patient  may  learn 
Th  n  h  ough?  to  discontinue  the  inhalation,  but  after  one  or  two  trial, 
patients  soon  learn  how  to  administer  it  to  themselves.    I  have  no^^ 
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five  patients  with  angina  pectoris,  each  of  whom  carries  a  small  bottle 
of  this  medicine,  and  on  the  first  warning  of  an  attack,  whether  walkmg 
or  standing,  each  at  once  begins  to  sniff  at  the  bottle.  My  patients 
have  done  this  for  months,  and  one  for  just  a  year,  using  the  inhalation 
many  times  daily,  so  that  he  consumes  about  two  drachms  a  fortnight 
with  still  unfailing  relief  Except  in  relieving  the  angina,  the  amyl 
seems  to  produce  no  other  effect  on  the  system. 

Dr.  Jones  recommends  a  trial  of  it  in  epilepsy.  To  an  epileptic 
patient,  who,  in  addition  to  severe  and  repeated  attacks,  suffered  from 
much  mental  confusion,  and  was  haunted  many  times  a  day  with  an 
indescribable  dread  and  sensation  as  of  an  oncoming  fit,  although  it 
came  on  only  once  or  twice  a  week,  I  gave  three  drops  thrice  daily,  and 
an  additional  dose  on  the  earliest  warnings  of  a  fit,  with  the  effect  of 
diminishing  considerably  the  frequency  of  the  attacks  and  entirely 
removing  the  harassing  sensations.  Dr.  Crichton  Browne  has  lately 
published  some  valuable  observations  on  the  inhalation  of  nitrite  of 
amyl  in  this  disease.  In  two  rabbits  made  artificially  epileptic,  he 
prevented  the  oncoming  of  the  convulsions  which  otherwise  follow  the 
application  of  the  electrodes  to  the  brain,  by  making  them  inhale 
nitrite  of  amyl.  He  likewise  arrested  epileptic  attacks  on  the  occurrence 
of  the  aura  before  the  onset  of  the  fit,  and  has  even  cut  short  the  fit 
after  its  commencement.  By  the  same  means  he  has  rescued  several 
patients  out  of  that  desperate  plight  called  status  epilepticus — a  condition 
consisting  essentially  of  a  succession  of  fits,  linked  together  by  inter- 
vening unconsciousness,  the  fits  recurring  with  increasing  frequency,  till 
at  last  no  sooner  is  one  fit  ended,  nay,  before  it  has  finished,  another 
fit  begins. 

Amongst  other  successful  cases,  Dr.  Weir  Mitchell  reports  one,  where 
the  inhalation  was  used  immediately  the  aura  was  perceived,  and  other 
instances  where  the  spasms  lasted  for  hours,  one  fit  following  another. 
I  have  given  this  remedy  with  considerable  success  to  epileptic  out- 
patients, in  whom  the  attacks  were  very  frequent.  In  some  it  has 
appeared  to  be  more  useful  than  full  doses  (20  to  30  gr.)  of  bromide  of 
potassium  thrice  daily  ;  in  another  case,  whilst  it  decidedly  lessened  the 
frequency  of  the  attacks,  it  was  less  serviceable  than  bromide  of 
potassium.  I  have  given  it  in  two  to  five  minim  doses  suspended  in 
mucilage,  every  three  hours,  or  three  times  a  day,  without  inducing  any 
unpleasant  effects,  not  even  in  some  cases  causing  flushing,  whilst  other 
patients  have  flushed  with  each  dose,  but  only  whilst  swallowing  it. 

The  patient  should  take  the  medicine  whilst  lying  down ;  and  as 
some  patients,  especially  women,  are  very  readily  affected  by  the  drug, 
it  is  well  in  the  first  instance  to  give  it  in  smaller  doses  ;  but  until  the 
remedy  is  pushed  to  two  and  in  some  cases  to  five  minims  every  three 
hours,  I  have  failed  to  obtain  conspicuous  results.    Dr.  Crichton 
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Browne  maintains  that  epileptics  are  more  sensitive  than  others  to 
inhalation  of  amyl.  I  imagine  that  this  medicine  will  be  found  useful 
only  in  frequent  attacks,  and  that  it  is  not  available  when  the  fits  come 
on  at  comparatively  long  intervals,  as  three  weeks  or  a  month. 

Inhalation  of  nitrite  of  amyl  has  been  recommended  in  sick  head- 
ache, and  one  successful  case  is  reported  by  O.  Berger. 

Dr.  Clapham  recommends  the  inhalation  of  nitrite  of  amyl  to  prevent 
sea-sickness,  and  many  persons  have  confirmed  his  statements,  and 
amongst  others  my  friend  Mr.  G.  E.  Alford. 

I  have  used  this  remedy  extensively  -with  considerable  success  in 
cases  of  the  following  kind : — A  woman,  perhaps  from  the  sudden 
arrest   of  menstruation,  or  through   depraved   health,  or  nervous 
depression,  or,  more  frequently,  at  the  change  of  life,  sufifers  from 
frequent  attacks  of  flushings  or  "  heats  "  starting  from  various  parts,  as 
the  face,  epigastrium,  &c.,  thence  spreading  over  the  gi-eater  part  of  the 
body.    The  face,  and  even  the  back  of  the  hands,  are  often  deeply 
reddened,  the  veins  of  the  hands  in  some  cases  dilating  to  double  the 
previous  size.    Although  the  patient  feels  deeply  flushed,  sometimes  the 
skin  remains  natural.    The  sensation  of  heat  may  be  so  urgent  that  the 
patient  opens  her  clothes,  or  removes   the  greater  part  of  the  bed 
covering,  and  even  throws  open  the  window  in  the  coldest  weather. 
These  heats  may  last  a  few  minutes  only,  or  an  hour  or  more,  and  may 
be  repeated  many  times  a  day.     They  are  generally  followed  by 
perspiration,  often  very  profuse,  at  other  times  the  skin  remains  dry  ; 
the  attacks  are  then  commonly  tenned  «  dry  heats."    The  "  heats  »  are 
often  accompanied  by  great  throbbing  throughout  the  whole  body,  and 
followed  by  much  prostration,  the  patient  seemmg  scarcely  able  to 
rouse  herself    After  the  heats  pass  away,  the  skm  sometmies  becomes 
cold  and  clammy,  and  may  turn  veiy  pale.     The  least  exertion  or 
excitement  may  bring  on  these  heats,  and  such  a  patient  generally 
complains  of  cold  feet  and  sometimes  of  cold  hands.    The  flushings 
are  occasionally  peculiarly  and  abruptly  limited,  reaching  to  the  thighs 
knees,  or  elbows,  and  while  all  the  parts  above  these  fee  burmng  hot, 
the  parts  below  feel  icy  cold;  sleep  too  is  often  much  broken,  the 
patient  waking  with   frequent  starts,  and   m  the  -ornm^^^^^^^ 
unrefreshed.    Sometimes  they  occur  chiefly  at  night.    In  many  cases 
palptatirn  or  "  flutterings  at  the  heart "  occur  on  the  slightest  excite- 
i-npnt  or  even  without  apparent  cause. 

N  krite  of  amyl  will  prevent  or  greatly  lessen  these  flushings  or 
<^  heats  "  and  avLt  the  profuse  perspiration,  throbbing  of  vessels,  and 
heats,    anu  J  •  .^^.j^rms  the  feet  and  hands  and  con- 

Srauu  'ri  g  o  th  rS/but  inmos.  cases  it  .eaves  these  syn.,- 
trols  the  Huttenng  remedies,  as  iron,  a.e 

J"  ^         remove  t„e  giddiness,  confusion  of  .ind. 


NITRITK  OF  AMYL. 


heaviness  in  the  head,  and  even  headache  ;  it  generally  produces  calm 
refreshing  sleep. 

When  the  flushings  and  perspiration  are  slight,  this  remedy  is 
scarcely  needed  ;  moreover,  the  perspirations  are  generally  considered 
vicarious  and  beneficial  at  the  change  of  Hfe.  These  symptoms,  in 
many  cases,  form  only  a  minor  part  of  the  troubles  of  the  patient, 
who  may  complain  of  great  sinking  at  the  epigastrium,  or  severe  pains 
in  different  parts  of  the  body,  and  other  sufferings  incident  to  this 
period,  over  which  nitrite  of  amyl  has  little  if  any  influence  ;  but  when 
flushings'constitute  the  chief  part  of  the  patient's  troubles,  this  medicine 
is  most  sei-viceable. 

The  nitrite  of  amy!  in  ten  days  completely  cured  a  woman  who 
for  three  years  had  been  horribly  tormented  with  singular  attacks, 
repeated  several  times  daily,  of  severe  burning  sensation  over  the 
loins,  whence  a  glow  of  heat  spread  over  the  whole  body,  followed  by 
perspiration,  the  burning  sensation  being  so  unendurable  that  she  was 
constrained  to  open  the  window  at  night  even  in  the  winter,  and  some- 
times to  rush  out  of  doors. 

For  the  symptoms  just  described,  I  have  generally  administered  this 
drug  by  the  stomach,  though  inhalation  answers  as  well.  In  respect 
of  dose  it  must  be  borne  in  mind  that,  like  glonoine  (nitro-glycerine), 
its  effects  vary  greatly  with  diff"erent  persons,  one,  two,  or  even  three 
minims  producing  in  some  only  flushings  of  the  face  and  slight  giddi- 
ness, while  with  others  even  a  drop  will  induce  various  disagreeable  symp- 
toms. Thus  one  woman  immediately  after  a  drop  dose  turned  deadly 
pale,  felt  giddy,  and  then  became  partially  unconscious,  remaining  so  for 
ten  minutes.  In  another  patient  the  same  dose  produced  a  sensation 
as  if  "  a  vapour  spread  from  the  throat  through  her  head,''  and  ren- 
dered her  quite  powerless  for  one  or  two  seconds.  A  third  of  a 
minim  dose  sometimes  excites  great  nausea,  or  a  tickling  in  the  throat  • 
and  one  delicate  woman,  after  one-thirtieth  of  a  drop,  passed  for  a  few 
minutes  after  each  dose  into  a  trance-like  state,  everything  to  her  seem- 
ing unreal,  and  the  breathing  becoming  rather  panting.  The  author 
began  with  a  minim  dose,  but  was  obliged  to  reduce  this  quantity,  and 
he  ultimately  found  that,  for  the  most  part,  these  patients  can  bear  one- 
third  of  a  minim  without  any  disagreeable  symptoms,  but  that  a  tenth 
nay,  even  a  thirtieth,  of  a  minim  will  in  some  patients  counteract  the 
flushing.  It  may  be  dissolved  in  rectified  spirit,  two  minims  to  the 
drachm,  and  of  this  the  dose  is  three  to  five  drops  on  sugar  every  three 
hours,  with  an  additional  dose  as  soon  as  the  flush  ht^'im.  Relief 
generally  ensues  immediately,  but  sometimes  not  till  the  medicine  has 
been  taken  for  a  week.  As  the  patient  grows  accustomed  to  the  remedy 
the  dose  must  be  increased. 
It  is  interesting  to  obsei-ve  the  therapeutical  similarity  of  some  of  the  effects  of 
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nitrite  of  amyl  to  those  of  bromide  of  potassium,  though  the  physiological  action  of 
these  drugs  is  different,  amyl  dilating,  whilst  bromides  are  generally  considered  to 
contract,  the  blood-vessels.    Amyl  depresses  the  motor  centre  of  the  cord,  but  leaves 
the  sensory  unimpaired.    Bromides  depress  the  reflex  and  sensory  parts  of  the  cord, 
leaving  the  motor  tract  unaffected.    Both  are  serviceable  in  many  of  the  distressing 
symptoms  occurring  at  the  menopause,  as  irritability,  depression  of  spirits,  sleepless- 
ness, distressing  dreams,  heats,  flushings,  perspirations,  and  exhaustion.    They  are 
both  useful  in  epilepsy.    In  epilepsy,  the  starting  point  of  the  attack  is  supposed  to 
be  the  medulla ;  that  some  peripheral  irritation  acting  on  this  part  excites  spasm 
of  the  glottis  and  of  the  blood-vessels  of  the'  brain,  producing  partial  asphyxia  and 
unconsciousness,  and  that  the  asphyxia  excites  the  general  convulsion.  Bromides 
depress  the  activity  of  the  cord  and  of  the  medulla,  so  that  the  peripheral  irritation 
cannot  produce  these  effects.    Nitrite  of  amyl  is  supposed  to  check  or  arrest  the  con- 
traction of  the  aterioles,  and  so  to  prevent  the  unconsciousness,  but  this  would  not 
explain  its  power  to  prevent  the  other  phenomena.    It  is  difficult  to  imagine  that  the 
influence  of  the  laryngeal  spasm  and  general  convulsion  can  be  due  simply  to  the 
depressing  action  of  the  nitrite  of  amyl  on  the  motor  centres  of  the  cord,  as  these 
are  affected  only  by  the  very  large  doses,  whilst  the  inhalation  of  a  few  drops  will  stop 
the  convulsions. 


NITRO-GLYCERINE. 

Dr.  Murrell,  whilst  working  with  nitro-glycerine,  was  struck  by  the 
similarity  of  its  action  with  nitrite  of  amyl,  and  this  led  him  to  anticipate 
that  nitro-glycerine  would  prove  useful  in  angina  pectoris.  He  tested 
it  in  three  severe  cases  of  angina,  and  found  it  so  successful  that  he 
was  led  to  further  study  its  physiological  action,  and  has  kindly  allowed 
me  to  use  his  unpublished  investigations. 

Twenty  years  ago  Mr.  Field,  of  Brighton,  took  himself  two  mmims 
of  a  one-per-cent.  solution.  In  three  minutes  he  experienced  a  sensa- 
tion of  fulness  on  each  side  of  his  neck,  with  nausea,  and  for  a  moment 
or  two  some  mental  confusion.  He  heard  loud  rushing  noises  in  his 
head  and  felt  constriction  round  the  lower  part  of  his  neck  ;  his  fore- 
head became  bedewed  with  perspiration,  and  he  yawned  frequentlj^ 
These  symptoms  passed  away  in  about  half  an  hour,  but  were  followed 
by  slight  headache,  dull  hea^T  pain  in  the  stomach,  with  -  sensation  of 
sickness  without  vomiting.  He  felt  for  some  hours  '-^^^^^^^^^^^^ 
dined  for  mental  or  physical  exertion,  and  the  headache  lasted  till  next 

F  A.  James,  of  University  College  Hospital,  also  tested  the 
drug  on  himself,  and  for  a  few  minutes  felt  as  if  intoxicated 

Dr.  Murrell  has  made  a  large  number  of  observations  on  him  elf 
and  on  other  persons  confirmatory  of  the  foregoing  statements.  After 
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taking  one  or  two  minims  of  a  one-per-cent.  solution  he  feels  painful 
pulsation  over  the  whole  head,  the  pulsation  soon  affects  the  entire 
body,  and  is  so  severe  that  it  seems  to  shake  his  entire  frame,  and  is  so 
marked  that  it  visibly  jerks  a  pen  held  in  his  hand.  The  pulsation  he 
feels  to  his  fingers'  tips.  He  experiences  a  sensation  of  fulness  over 
his  whole  body.  Whilst  he  keeps  quiet  these  symptoms  are  slight,  but 
they  greatly  increase  on  movement,  and  the  headache  is  intensified  on 
stooping.  These  symptoms  last  about  five  minutes,  to  be  followed  by 
a  dull  aching  frontal  headache,  with  languor,  depression,  and  in- 
ability for  work.  He  never  feels  sick,  has  no  mental  confusion  nor 
giddiness.  His  sight  and  hearing  are  not  affected  till  about  half  an  hour 
after  taking  the  drug,  but  he  feels  drowsy.  The  headache  lasts  till 
next  day.  For  many  years  I  have  employed  this  substance,  and  can 
confirm  from  my  own  experience  all  the  foregoing  statements. 

In  numerous  observations  Dr.  Murrell,  finds  that  the  symptoms  begin 
in  about  two  to  three  minutes  after  swallowing  the  medicine,  the  acute 
symptoms  lasting  about  ten  minutes,  whilst  headache  and  languor 
persist  about  four  to  five  hours. 

Though  the  drug  causes  a  glow  on  the  face,  accompanied^by  perspira- 
tion, still  it  only  very  slightly  flushes  the  face,  in  this  respect  differing 
from  nitrite  of  amyl.  Sometimes  nitro-glycerine  causes  very  free  per- 
spiration. 

The  headache  is  at  first  throbbing,  and  felt  over  the  forehead, 
sometimes  on  the  top  of  the  head,  sometimes  at  the  back.  The  con- 
tinuous pain  is  dull  and  aching.  Nausea  is  an  uncommon  symptom. 
^  It  increases  the  pulse  about  twenty  beats  per  minute.  The  accelera- 
tion begins  in  about  five  minutes  and  continues  half  an  hour.  The 
pulse  becomes  full,  bounding,  large,  and  rather  soft,  but  never  intermit- 
tent nor  irregular.  The  pulse,  indeed,  manifests  the  characters  due  to 
extreme  arterial  relaxation. 

Dr.  Murrell  htts  made  one  hundred  and  fifty  sphygmographic  tracings, 
and  has  compared  the  action  of  this  drug  on  the  same  person  many  times 
with  nitrite  of  amyl,  and  finds  that  nitro-glycerine  gives  a  similar  tracing 
to  nitrite  of  amyl.  The  amplitude  of  the  trace  is  much  increased, 
the  rise  and  fall  is  abrupt.  The  trace  displays  marked  dichrotism. 
Dr.  Murrell  therefore  concludes  that  nitro-glycerine  causes  great  arterial 
relaxation. 

The  effects  of  nitrite  of  amyl  come  on  sooner  and  last  a  shorter  time 
than  those  of  nitro-glycerine.   Thus  the  eff"ects  of  amyl  begin  in  fifteen 
seconds,  whilst  those  of  nitro-glycerine  are  delayed  for  five  minutes. 
This  difference  is  probably  due  to  the  great  volatility  of  nitrite  of 
amyl. 

Nitro-glycerine  in  medicinal  doses  does  not  affect  the  temperature. 
The  susceptibility  to  this  drug  varies.    One  or  two  minims  of  the 
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one-per-cent.  solution  affects  most  persons,  but  I  have  seen  even  half 
a  minim  greatly  affect  certain  patients,  and  to  such  an  extent  that  they 
could  not  continue  the  medicine. 

Dr.  Murrell  has  tested  the  drug  in  three  severe  cases  of  angina  pectoris 
with  very  considerable  success ;  a  success  quite  equal  to  that  afforded  by 
nitrite  of  amyl.  He  has  administered  the  drug  every  three  hours,  and 
gives  in  addition  a  dose  on  the  onset  of  pain.  He  begins  with  one 
minim  of  the  one-per-cent.  solution ;  and  this  may  be  given  on  sugar  or 
in  a  litde  water.  The  relief  of  pain  is  not  so  prompt  as  that  foUowing 
nitrite  of  amyl ;  the  rehef  occurring,  as  would  be  expected,  when  the 
physiological  action  of  the  drug  is  at  its  height,  that  is  in  about  five  to 
eight  minutes. 

Dr.  Murrell  kindly  brought  his  patients  to  see  me,  and  I  can  testify 
to  the  great  benefit  they  derived  from  nitro-glycerine.  The  nitro- 
glycerine should  be  mixed  with  spirit. 


CAMPHOR. 

At  the  temperature  of  the  body  camphor  is  solid,  but  it  slowly  vola- 
tilizes even  at  a  lower  temperature.  But  little  soluble  in  water,  it  freely 
dissolves  in  oils  and  alcohol.  Camphor  destroys  most  plants,  except 
those  of  the  lowest  organizations  as  the  fungus  commonly  caUed 
mould.  It  is  said  to  be  poisonous  to  fleas,  bugs,  spiders,  and  other 
insects.  Camphor  excites  redness  and  heat,  indeed  slight  inflammation 
in  the  unbroken  skin,  and  of  course  irritates  more  powerfully  wounds 
and  delicate  structures  like  mucous  membranes,  and  may  produce,  not 
only  active  inflammation,  but  even  sloughs  and  ulcers.  It  has  been 
applied  to  stimulate  indolent  sores.  It  is  a  useful  addition  to  dusting 
powders  to  allay  the  heat,  tingling,  and  itching  of  eczema  and  inter- 
trigo. Camphor  is  a  common  ingredient  of  tooth  powders,  and  is  used 
as  a  corrective  of  foul  breath. 

Camphorated  alcohol  has  been  recommended  as  a  remedy  for  bofls 
at  their  earhest  stages,  applied  three  times  a  day  for  half  a  minute 
aftenvards  letting  the  skin  dry  and  then  smearing  it  with  camphoiated 
^[i  Tt  sltLafewapph^^^^^^^        usually  disperse  the  coming 

"""inhaled,  or  taken  by  the  stomach,  camphor  exeits  a  decided  influence 
on  "  cold  in  the  head."  Employed  at  the  beginmng  of  an  attack  it  rs 
useless  after  the  first  stage),  camphor  sometimes  arrests  an  oidmary 
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cold,  and,  failing  this,  it  abates  its  violence,  obviating  or  diminishing 
frontal  iheadache,  and  restraining  the  sneezing  and  running  at  the 


nose. 


Camphor  inhalations  are  sometimes  useful  in  that  troublesome  and 
chronic  complaint  characterized  by  seizures  of  incessant  sneezmg  and 
profuse  watery  running  at  the  eyes  and  nose,  the  patient  remammg  well 
in  the  intervals.  The  attacks  may  occur  daily,  beginning  early  m  the 
morning,  and  may  last  for  a  few  minutes  only,  or  persist  for  several 
hours ;  and  they  may  occur  at  any  hour  of  the  day,  recurrmg  several 
times  daily.  Sometimes  several  days  intervene  between  the  attacks, 
which  may  last  twenty-four-hours,  or  even  longer.  They  are  generally 
accompanied  by  severe  frontal  headache,  and  in  some  instances  an 
itching  of  a  point  inside  the  nose  denotes  the  imminence  of  an  attack. 
This  affection  lasts  for  years. 

In  catarrh,  and  in  this  unnamed  affection,  the  patient  should  either 
sniff  up  finely-powdered  camphor,  or  inhale  by  the  nose  some  of  the 
alcoholic  solution  poured  on  a  handkerchief  or  into  boiling  water ;  but 
when  boiling  water  is  used,  it  is  needful  to  protect  the  eyes  from  the 
camphor  vapour,  to  obviate  smarting  and  inflammation.  At  the 
same  time  he  should  take  four  to  six  drops  of  the  alcoholic  solution 
of  camphor  every  fifteen  minutes  for  the  first  hour,  and  hourly  after- 
wards. 

For  drowsiness  or  headache  occurring  at  the  change  of  life,  or  from 
perverted  action  of  the  uterus,  Dr.'  Tilt  orders  eau  de  Cologne  saturated 
with  camphor  to  be  rubbed  into  the  head. 

Camphor  excites  in  the  mouth  and  stomach  a  sensation  of  coldness, 
followed  soon  by  a  sensation  of  warmth.  Large  doses  excite  epigastric 
pain,  nausea,  and  vomiting.  After  death  from  poisonous  doses,  the 
stomach  and  intestines  are  reddened,  and  sometimes  even  ulcerated, 
the  amount  of  mischief  depending  on  the  mode  of  taking  the  camphor, 
which,  if  swallowed  in  solution,  quickly  passes  into  the  blood,  the 
stomach  being  but  little  affected ;  but  if  swallowed  in  the  solid  form, 
owing  to  its  high  melting  point,  it  remains  long  enough  in  the  stomach 
to  excite  severe  inflammation,  and  most  of  it  escapes  undissolved  with 
the  motions. 

Few  if  any  remedies  are  comparable  to  camphor  in  summer  diarrhoea 
-and  cholera.  Its  benign  influence  in  cholera  is  most  conspicuous  ;  for 
it  generally  checks  the  vomiting  and  diarrhoea  immediately,  prevents 
cramp,  and  restores  warmth  to  the  extremities.  It  must  be  given  at 
the  very  commencement,  and  repeated  frequently,  otherwise  it  is  useless. 
Four  to  six  drops  of  strong  spirits  of  camphor  must  be  given  every  ten 
minutes  till  the  symptoms  abate,  and  hourly  afterwards.  It  is  a  good 
plan  to  mix  it  with  a  little  brandy,  but  it  acts  admirably  alone. 

Dr.  George  Bird  employs  spirits  of  camphor  with  good  results  in  the 
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acute  diarrhoea  of  infants.  He  administers  it  in  milk.  Camphor 
generally  restrains  the  diarrhoea  excited  by  the  effluvia  of  drains.  Some 
persons,  especially  women,  on  exposure  to  cold,  suffer  from  diarrhoea 
accompanied  with  severe  cutting  pains.  Standing  on  cold  objects  is 
especially  liable  to  excite  this  diarrhoea.  The  pain  may  be  very  severe, 
continuing  till  the  bowels  have  acted  three  or  four  times.  Camphor 
generally  relieves  the  pain,  and  restrains  this  diarrhoea. 

Camphor  readily  passes  into  the  blood,  and  manifests  itself  there,  and 
in  most  of  the  organs  of  the  body,  by  its  odour.  Its  influence  on  the 
blood  is  unknown.  Its  influence  on  the  heart  appears  to  be  capricious. 
Large  doses  often  slacken,  sometimes  quicken,  and  generally  weaken, 
the  pulse.  Moderate  doses,  it  is  said,  quicken  and  strengthen  the 
pulse.  Large  doses  sometimes  disturb  the  brain,  causing  at  first 
increased  activity  with  a  rapid  flow  of  pleasant  ideas  ;  but  subsequendy, 
and  in  some  cases  even  at  first,  camphor  produces  great  faintness, 
giddiness,  noises  in  the  ears,  much  delirium,  and  even  convulsions, 
with  coldness  of  the  surface,  shrunk  features,  and  clamminess  of  the 
skin.  Large  doses  often  induce  some  smarting  and  pain  of  the  urinary 
organs,  with  urgent  desire  to  pass  water. 

It  is  mainly  given  in  adynamic  fevers,  and,  according  to  Graves  and 
others,  it  is  a  very  valuable  remedy.  It  is  said  to  strengthen  while 
reducing  the  frequency  of  the  pulse,  to  moisten  the  skin,  and  check  the 
delirium,  especially  when  of  a  low  and  muttering  character.  To 
control  delirium  it  must  be  given  to  the  extent  of  twenty  grains  or 
more  every  two  or  three  hours,  and  its  effects  must  be  watched.  Some 
practical  authorities,  however,  deny  the  efficacy  of  camphor  in  fever 

delirium.  .  ■,■  «• 

It  has  also  been  recommended  m  melancholia,  m  spasmodic  attec- 

tions,  in  nervous  palpitation,  and  in  hiccup. 

It  is  reputed,  on  high  authority,  that  considerable  doses  of  camphor 
will  control  inordinate  sexual  desire.  It  is  said  to  relieve  strangury. 
Drachm  doses  of  the  spirit  will  relieve  chordee.  _ 

Camphor  is  eliminated  by  the  breath,  probably  with  the  perspiration, 
and  a  small  proportion  with  the  urine.  The  irritation  it  produces  in 
the  urinary  mucous  membrane,  and  the  small  amount  of  camphor 
seoarated  by  the  urine,  has  led  to  the  assumption  that  some  of  the 
products  of  its  decomposition  in  the  body  escape  with  that  secretion 
and  in  their  passage  irritate  the  mucous  membrane  ;  but  on  this  point 
nothing  definite  islcnown,  and  at  present  there  is  no  proof  that  camphor 
is  consumed  in  the  body. 
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Turpentine  applied  to  the  skin  excites  a  sensation  of  warmth  with 
some  redness ;  and,  if  the  appHcation  is  sustained,  bHstering  takes 
place.  It  is  in  common  use  as  a  rubefacient  and  counter-irritant. 
Over  a  flannel  wrung  out  in  hot  water  some  turpentine  or  turpentine 
liniment  may  be  sprinkled,  and  applied  till  it  produces  redness,  ting- 
ling, and  smarting.  It  is  well  to  bear  in  mind  that  as  the  smarting 
arising  from  the  application  of  a  turpentine  stupe  goes  on  augmenting 
for  some  time  after  its  removal,  it  should  be  kept  on  no  longer  than 
just  sufficient  to  excite  a  moderate  degree  of  pain.  An  equal  quantity 
of  yolk  of  egg  and  turpentine  is  a  useful  form,  to  be  dabbed  on  the 
skin  with  a  piece  of  sponge.  Turpentine  stupes  may  be  employed  as 
a  rubefacient  for  the  same  purposes  as  a  mustard  poultice. 

Turpentine  in  the  stomach  excites  a  sensation  of  warmth,  and  large 
doses  sometimes  produce  nausea  and  vomiting.  It  generally,  but  not 
invariably,  acts  as  a  purgative ;  and  if,  after  large  doses,  purgation  does 
not  take  place,  serious  symptoms  sometimes  arise  from  the  absorption 
of  the  turpentine,  and  from  its  action  on  the  organs  at  a  distance  from 
the  intestinal  canal.  Thus,  when  administered  in  considerable  doses, 
it  is  desirable  to  give,  either  simultaneously  or  soon  afterwards,  some 
more  active  and  certain  purgative,  as  castor-oil.  Even  after  large 
doses,  the  stomach  and  intestines  of  animals  have  been  found  free 
from  inflammation. 

This  drug  is  successful  as  a  tapeworm  poison,  but  it  has  now  given 
place  to  milder  and  more  efficient  remedies. 

Turpentine  injected  into  the  rectum  will  destroy  threadworms,  but 
many  other  substances  are  just  as  effective  vermicides. 

In  staying  hemorrhage  from  the  stomach,  arising  from  chronic  ulcer 
or  other  causes,  from  the  intestines  in  typhoid,  &c.,  few  remedies  are 
more  successful  than  turpentine  given  in  small  doses  of  five  to  ten 
drops,  very  frequently  repeated.  Later  on  we  shall  speak  of  the  use 
of  turpentine  in  controlling  haemorrhages  from  other  organs. 

Turpentine  proves  useful  in  certain  states  of  typhoid  fever,  probably 
from  its  direct  action  on  the  intestinal  mucous  coat.  Thus  Dr.  Wood 
lias  drawn  attention  to  its  value  in  ten-minim  doses  repeated  every 
two  hours,  when  the  tongue  parts  with  its  fur  in  flakes,  and  instead  of 
becoming  and  remaining  moist,  looks  dry  and  glazed,  a  condition 
usually  observed  towards  the  end  of  the  disease,  and  accompanied 
always  by  an  mcrease  of  the  tympanites,  and  an  aggravation  of  the 
other  symptoms.  In  "  the  course  of  twenty-four  or  at  most  forty-eight 
hours  some  amelioration  of  the  symptoms  may  be  observed  The  tongue 
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becomes  gradually  moister,  and  covers  itself  with  a  whitish  fur ;  the 
tympanitic  distension  ceases  to  augment,  and  after  a  time  diminishes  ; 
the  pulse  becomes  less  frequent,  and  the  skin  less  dry  and  harsh,  and 
the  patient  enters  slowly  but  regularly  into  convalescence,  often  with- 
out any  other  remedy.  As  the  case  improves,  the  quantity  of  the  oil 
should  be  diminished,  but  care  should  be  taken  not  to  omit  it  too 
hastily."  Dr.  Wood  further  says,  "  I  will  repeat,  that  oil  of  turpentine 
may  be  used,  with  great  hope  of  benefit,  in  any  case  of  enteric  fever 
in  the  advanced  stage,  with  a  dry  tongue." 

Dr.  Graves  employed  it  in  the  same  disease,  in  drachm  doses  every 
six  hours  in  extreme  tympanites,  and  he  pointed  out  that  the  remedy 
is  of  no  use  if,  before  and  during  the  production  of  the  flatulent  dis- 
tension, there  is  diarrhoea,  when  acetate  of  lead  is  invaluable.  With 
the  tympanites  there  is  very  often  much  prostration,  with  muscular 
trembling,  and  picking  of  the  bedclothes,  and  low  muttering  delirium 
— symptoms  all,  according  to  Graves,  benefited  in  many  cases  by  the 
use  of  turpentine. 

Turpentine  passes  readily  into  the  blood,  and  may  be  detected  in 
the  breath  and  sweat,  and  in  an  altered  state  in  the  urine,  giving  to  this 
excretion  an  odour  of  violets  or  of  mignonette. 

In  large  quantities,  and  especially  if  it  fail  to  purge,  and  thus  escape 
promptly  by  the  rectum,  turpentine  produces  in  most  persons  some 
excitement,  with  giddiness,  confusion  of  sight,  quickened  pulse,  and, 
in  extreme  cases,  insensibility,  with  dilated  pupils.  In  many  instances 
it  produces  bloody  and  scanty  urine ;  or,  indeed,  it  may  suppress  this 
secretion;  occasionally  it  excites  pain  along  the  urinary  tract,  with 
frequent  and  painful  micturition. 

As  we  have  said,  it  is  very  efficacious  in  bleeding  from  the  various 
organs  of  the  body,  as  the  lungs,  nose,  uterus,  kidneys,  and  bladder. 
A  drachm  should  be  given  every  three  hours  :  a  dose  which  sometimes 
causes  sickness,  diarrhoea,  and  even  blood  in  the  urine;  but  on  discon- 
tinuing the  drug  the  blood  soon  disappears.  Given  to  check  bleeding 
from  the  kidneys,  as  in  Bright's  disease,  it  must  be  admmistered  m 
very  small  quantities.  It  is  also  reputed  to  possess  the  power  of 
checking  bleeding  in  the  hemorrhagic  diathesis,  and  to  be  useful  in 

^""puerperal  fever  has  been  treated  with  large  doses  of  this  medicine, 
but  authorities  are  divided  as  to  its  usefulness.  ,      ,     .  , 

According  to  some  authorities,  it  has  been  employed  with  great 
success  in  sciatica,  in  half-ounce  doses,  given  for  four  or  eight  succes- 
sive nights,  when,  if  it  fail  to  give  relief,  it  may  be  pronounced  useless 
in  that  particular  case.  ...  • 

Dr.  George  Bird  finds  that  in  20-drop  doses,  thrice  daily,  it 

markedly  serviceable  in  lumbago. 
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Spirits  of  turpentine,  in  half-drachm  doses,  several  times  daily,  is 
very  useful  in  non-specific  choroiditis. 

It  is  asserted  that  turpentine  is  an  antidote  to  phosphorus,  and  Dr. 
Letheby  says  that  at  a  lucifer-match  factory  at  Stafford  the  workmen 
prevent  necrosis  of  the  jaw  by  wearing  near  their  breasts  a  small  open 
vessel  containing  turpentine. 

The  experiments  of  Personne  on  fifteen  dogs  support  this  view.  To 
five  dogs  he  gave  phosphorus  alone,  and  they  all  died.  To  five  others, 
an  hour  or  two  after  the  phosphorus,  he  gave  turpentine,  and  only  one 
died.  To  five  others  he  gave  turpentine  immediately  after  the  phos- 
phorus, and  only  one  dog  died.  These  experiments,  however,  are  not 
so  satisfactory  as  they  easily  might  have  been,  as  he  does  not  appear 
to  have  given  an  identical  dose  of  phosphorus  in  all  his  experiments. 
Personne  thinks  that  phosphorus  produces  asphyxia  by  becoming 
oxidized  and  abstracting  oxygen  from  the  blood.  P3T:ogallic  acid 
absorbs  oxygen  from  the  blood,  and  Personne  asserts  that  it  produces 
the  same  symptoms  and  post-inortein  appearances  in  dogs  as  phos- 
phorus. He  thinks  that  turpentine  prevents  the  oxidation  of  phos- 
phorus, so  that  it  is  eliminated  unchanged  without  inflicting  injury  on 
the  body. 

Kohler  confirms  Personne's  statement  of  the  antidotal  power  of 
turpentine,  but  controverts  his  explanation  of  its  action.  He  gave  to 
twenty-five  animals  from  o'oo6  to  0-09  grms.  of  phosphorus  and  4-5 
grms.  of  turpentine,  and  on  killing  the  animals  the  tissues  showed  no 
fatty  degeneration  or  other  signs  of  phosphorus  poisoning.  Kohler 
says  that  a  compound  of  phosphorus  and  turpentine  is  formed,  which 
is  eliminated  through  the  kidneys,  giving  to  the  urine  a  smell  like 
opodeldoc  and  not  of  violets. 

Some  experimenters  deny  the  antidotal  virtue  of  turpentine.  These 
contradictory  statements  are  now  reconciled  by  the  observations  of 
Jonas,  who  finds  that  pure  turpentine  has  no  effect  on  phosphorus, 
whilst  French  turpentine  forms  a  spermaceti  crystalline  mass— turpen- 
tine-phosphoric acid,  which  is  said  to  be  harmless,  and  to  be  eliminated 
by  the  kidneys  unchanged.  Experiments  Avith  the  diff"erent  kinds  of 
turpentine  as  antidotes  to  phosphorus  confirm  these  conclusions. 

Turpentine  is  reputed  to  be  diuretic,  and  is  sometimes  administered 
in  small  doses  with  this  intent  in  Bright's  disease. 

It  has  been  used  in  chronic  cystitis,  in  gonorrhoea,  and  in  gleet. 

It  has  been  given,  with  apparent  advantage,  in  biliary  colic. 


38o 


VOLATILE  OILS. 


Group  containing : — 

NUTMEGS. 
CLOVES. 

CANELLA  BARK. 
CINNAMON  BARK. 
CAJEPUT  OIL. 
OIL  OF  ANISE. 
FENNEL  FRUIT. 
CARAWAY  FRUIT. 
CORIANDER  FRUIT. 
DILL  FRUIT. 
ELDER  FLOWERS. 
LAVENDER  OIL. 
OIL  OF  ROSEMARY. 
OIL  OF  SANDAL  WOOD. 


OIL  OF  PEPPERMINT. 
OIL  OF  SPEARMINT. 
OIL  OF  RUE. 
OIL  OF  LEMONS. 
CUBEBS. 

BUCHU  LEAVES. 
BALSAM  OF  TOLU. 
BALSAM  OF  PERU. 
COPAIBA. 
MEZEREON. 
SASSAFRAS. 
STORAX. 
JUNIPER. 
BENZOIN,  &c. 


This  group  consists  of  volatile  oils,  or  substances  containing  volatile 
oils.  Some  of  the  members  containing  a  bitter  constituent  are 
tonics. 

The  ethereal  oils  penetrate  the  cuticle,  and  excite  slight  inflamma- 
tion.    Some  are  employed  as  rubefacients  to  rheumatic  and  gouty 
joints,  to  the  face  in  toothache,  &c.     Dr.  Alfred  Wright,  of  Fmchley, 
says  that  in  China  he  learned  from  the  natives  the  practice  of  pamtmg 
oil  of  peppermint  on  the  face  in  facial  neuralgia.     He  uses  it  also  for 
gout,  the  relief  it  gives  in  both  instances  being  almost  instantaneous. 
There  is  a  German  quack  anti-neuralgic  liniment  which  consists  chiefly 
of  oil  of  peppermint.     Balsam  of  Peru  is  a  useful  adjunct  to  oint- 
ments for  broken  chilblains.    Dr.  Robertson,  of  Cheltenham,  strongly 
recommends  the  local  application  of  cajeput  oil  for  chilblains  stating 
that  sometimes  one  application  will  effect  a  cure.    Dr.  Copland,  m  his 
Dictionary,  states  that  in  the  form  of  ointment,  for  which  he  gives  a 
formula,  it  stimulates  the  growth  of  the  hair. 

All  the  essential  oils  destroy  lice,  whether  situated  on  the  head, 
trunk,  or  pubis;  but  in  "louse-disease"  oil  of  rosemary  and  pow- 
dered pyrethrum  are  generally  preferred.  _ 

Many  excellent  authorities  extol  storax  and  Peruvian  ^^^^^'^^^^^ 
The  following  preparations  -e  very  useful  :-Storax,  an  ounce  o^^^^^^ 
oil,  two  drachms.  Or,  rectified  spirit,  two  drachms  ;  ^l^^^^^^^^^^^^^^ 
oliU  oil,  a  drachm  ;  the  first  two  ingredients  are  mixed,  ai^  the  o^  e 
oil  added  to  them.  The  whole  body,  except  the  head,  -  cai  fu  7 
rubbed  with  either  compound.    One  apphcation,  it  is  said, 
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insects;  but,  to  avoid  the  risk  of  failure,  it  is  better  to  repeat  the 
appHcation  in  twelve  or  twenty-four  hours.  These  applications  cause 
no  irritation  of  the  skin,  and  they  possess  the  additional  advantage  of 
an  agreeable  odour.  Although  not  necessary  to  the  success  of  this 
treatment,  yet,  for  the  sake  of  cleanliness,  a  warm  bath  should  be  given 
before  and  after  the  inunctions. 

Dr.  McCall  Anderson  praises  storax  highly,  asserting  that  it  is  as 
efficacious  as  sulphur,  while,  unlike  sulphur,  instead  of  irritating  it 
soothes  the  skin. 

Compound  tincture  of  benzoin  painted  on  the  skin,  or  mixed  with 
water,  sometimes  allays  itching  from  urticaria,  eczema,  &c.  Benzoic 
acid  dissolved  in  spirit  of  eau  de  Cologne  is  also  very  useful  in  urti- 
caria ;  a  drachm  added  to  boiling  water,  and  used  as  an  inhalation 
night  and  morning,  is  often  useful  in  bronchitis  and  even  in  chronic 
phthisis — easing  cough  and  lessening  expectoration. 

The  members  of  this  group  have  a  warm,  and  many  of  them  an 
agreeable,  taste.  Oil  of  peppermint,  orange-flower  water,  oil  of  cinna- 
mon, oil  of  lemons,  are  used  to  conceal  the  flavour  of  disagreeable 
medicines. 

These  oils  excite  a  sensation  of  warmth  in  the  stomach ;  some  of 
them  being  used  to  increase  appetite  and  digestion.  In  large  doses 
they  excite  slight  inflammation  of  the  stomach  and  intestines.  Many 
of  them,  as  oil  of  cloves,  oil  of  cinnamon,  oil  of  anise,  oil  of  fennel, 
oil  of  coriander,  oil  of  caraway,  oil  of  peppermint,  are  employed  to 
prevent  the  griping  pains  of  purgative  medicines. 

Some,  as  cloves  and  cinnamon,  are  useful  in  diarrhoea  as  adjuncts  to 
astringents.  Their  stimulant  action  on  the  muscular  coat  of  the 
stomach  and  intestines  removes  cohc  and  expels  wind  ;  oil  of  cajeput 
especially,  and  oil  of  cloves,  are  generally  preferred  in  flatulence. 
Spirit  of  horseradish,  in  half-drachm  to  drachm  doses,  is  highly 
approved  in  flatulence.  Cajeput  oil  is  said  to  relieve  the  pain  of 
dysmenorrhoea. 

These  oils  probably  pass  readily  into  the  blood,  and  for  the  most 
part  act  like  turpentine.    Many  of  them  are  employed  as  antispas- 
modics, but  they  are  inferior  in  this  respect  to  chloroform  and  ether 
Whether  they  undergo  any  changes  in  the  blood  is  at  present  unknown' 

Balsam  of  Tolu,  and  balsam  of  Peru,  and  copaiba,  are  given  in  ■ 
chronic  bronchitis  with  a  copious  secretion  of  pus. 

Mezereon  and  sassafras  are  reputed  to  be  useful  in  syphilis  and 
chronic  rheumatism. 

Lavender;  rosemary,  rue,  cinnamon,  and  some  other  members  of 
this  group,  are  given_  as  stimulants  to  nervous  and  hysterical  persons 
affected  with  depression  of  spirits  and  other  symptoms  ;  but  they  soon 
lose  their  effect,  unless  given  in  increased  doses.    Drachm  doses  of  oil 
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of  cinnamon,  given  several  times  daily,  is  strongly  recommended  in 
menorrhagia  and  flooding. 

These  oils,  and  the  resins  derived  from  them,  escape  from  the  body 
in  part  with  the  breath  and  perspiration,  but  chiefly  with  the  urine,  and 
in  their  passage  along  the  urinary  tract  they  stimulate  or  irritate  its 
mucous  membrane.  Copaiba  sometimes  causes  bloody  urine  with 
strangury  and  pain  in  the  bladder. 

Copaiba,  cubebs,  and  especially  buchu,  are  commonly  used  in 
chronic  inflammation  of  the  bladder  and  urethra. 

Copaiba  and  cubebs  are  used  in  gonorrhoea  and  gleet,  and  cubebs 
often  succeeds  when  copaiba  fails.  Copaiba  benefits,  it  is  said,  the 
chronic,  but  aggravates  the  acute,  stages  of  gonorrhoea ;  while  cubebs, 
which  must  be  given  in  large  doses,  is  considered  only  useful  at  the 
commencement  of  attack.  Copaiba,  however,  often  prompdy  reHeves 
an  acute  attack.  Emulsified  copaiba  has  been  used,  especially  for 
women,  as  an  injection  for  gonorrhoea. 

Balsam  of  copaiba,  in  ten  to  fifteen  minim  doses,  sometimes  acts  as  a 
powerful  diuretic,  and  Dr.  Wilks,  who  has  used  it  with  much  success, 
finds  that  the  diuretic  properties  reside  in  the  resin.  Copaiba  has  been 
found  very  useful  in  some  cases  of  ascites,  entirely  removing  the 
abdominal  dropsy,  and  in  Bright's  disease.  I  have  in  many  cases  used 
the  resin  in  ten  to  fifteen  grain  doses  often  with  great  effect ;  I  have 
seen  it  answer  in  cardiac  dropsy  and  in  ascites,  where  the  kidneys  were 
healthy ;  also  in  ascites  where  there  was  fatty  degeneration  of  the 
kidneys';  and  in  Bright's  disease,  where  the  kidneys  seemed  the  seat  of 
fibroid  change  and  fatty  degeneration,  being  much  contracted,  granular, 
red  firm,  the  cortex  much  contracted,  with  numerous  small  opaque 
buff-coloured  spots.  I  have  also  seen  it  remove,  speedily  and  entirely, 
extensive  dropsy,  due  probably  to  pale  fatty  kidney.  I  have  also  known 
the  resin  benefit  the  chronic  disease  left  by  an  attack  of  acute  Bright  s 
disease  and  prevail  over  a  case  of  cardiac  dropsy,  with  a  small  amount 
of  albumen  in  the  urine,  and  with  signs  of  general  decay  Yet  in  cases 
which  appear  exactly  similar  I  have  known  it  to  fail  entirely  leading  me 
0  think  that  success  or  failure  depends  less  on  the  nature  of  the  disease 
than  on  some  individual  pecuharity.  In  some  cases  copaiba  causes 
bloody  urine,  in  others  I  have  seen  a  large  amount  of  blood  m  the 
urine  quickly  disappear  under  the  influence  of  copaiba  resm.  _ 
Topdba  o'ccasirnally  produces  a  rash  son^times  like 
times  very  closely  simulating  the  papules  of  measles ;  but  there  s  no 
times  very         >  j    medicine  is  continued,  the  papules  last 

mi:7dt  ^^g-  -  '''^  '''''  T^'"^^orTe' 

Tds  ove;  the  body,  but  is  patchy,  and  shows  a  ^ 
neighbourhood  of  joints.  In  doubtful  cases,  where  patient  deny  that 
th^y  have  taken  copaiba,  it  may  be  detected  m  the  unne  by  the  smell, 
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and  Avith  still  greater  certainty  by  chemical  re-agents ;  for,  if  copaiba  is 
present,  nitric  acid  makes  the  urine  turbid,  which  heat  dispels.  Copaiba 
may  also  be  extracted  from  the  urine  by  shaking  it  up  with  ether. 

Oil  of  sandal-wood,  in  doses  of  fifteen  minims  three  times  a  day,  is 
useful  in  acute  and  chronic  gonorrhoea. 

Probably  most  of  these  ethereal  oils  escape  from  the  body  with  the 
urine ;  but,  from  Weikart's  experiments,  quoted  by  Parkes,  this  does  not 
appear  to  be  the  case  with  copaiba,  the  volatile  oil  being  destroyed  in 
the  body,  and  only  its  resinous  acid  appearing  in  the  urine. 

Many  persons  highly  esteem  juniper  as  a  diuretic  in  scarlatinal 
dropsy. 

Many  of  these  oils  may  be  prescribed  in  capsules. 


VALERIAN.     VALERIANATE   OF  ZINC.  VALERIANATE 
OF   QUINIA.     VALERIANATE   OF  AMMONIA. 

Like  tui-pentine  and  the  volatile  oils,  valerian  produces  a  sensation  of 
warmth  in  the  stomach,  a  quickened  pulse,  some  mental  excitement, 
and,  after  a  large  dose,  even  delirium. 

Neligan  considers  valerian  a  powerful  anthelmintic,  and  especially 
recommends  it  when  the  worms  excite  convulsions. 

Valerianate  of  zinc  is  useful  for  those  numerous,  distressing  and 
changeable  symptoms,  included  under  hysteria,  generally  occurring  in 
women  at  the  menopause.    Thus' it  sometimes  will  remove  "flushhrgs 
of  the  face,"  "hot  and  cold  perspirations,"  restlessness,  nervousness 
depression  of  spirits,  sensation  of  suffocation  in  the  throat,  throbbing 
of  the  temples,  fluttering  at  the  heart.    In  many  instances  these  symn 
toms  depend  on  uterine  derangements,  piles,  dyspepsia,  or  constipation  ■ 
but,  after  the  removal  of  all  discoverable  disease,  or  in  cases  Avhere  no 
cause  for  the  symptoms  can  be  detected,  valerianate  of  zinc  is  often 
very  beneficial.    Oxide  of  zinc  does  good,  but  is  certainly  inferior  to  the 
valerianate.    In  many  instances,  however,  valerianate  of  zinc  fails  in  the 
very  cases  we  should  expect  it  to  be  useful,  our  knowledge  of  the  con 
ditions  indicating  the  employment  of  these  medicines  bein^  not  ai 

"^^^^S- "  ^^^'^^   " -  — 

Some  prefer  valerian  or  its  tincture,  and  ascribe  most  of  its  efficacv 
to  the  volatile  oil,  others  prefer  the  salts  of  valerianic  acid  ^ 
Valerian  has  been  used  with  occasional  advantage  in  epilepsy,  but 
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whether  in  true  epilepsy,  or  in  merely  the  hysterical  form  of  the  disease, 
does  not  ajDpear. 

Valerianate  of  zinc,  or  valerianate  of  ammonia,  in  twenty-grain'doses, 
sometimes  relieves  neuralgia  of  the  face  or  head.  It  is  recommended  in 
megrim,  in  doses  of  from  two  to  five  grains  thrice  daily.  It  is  said  that 
valerian  preparations  will  control  the  paroxysms  of  whooping-cough,  and 
the  involuntary  movements  of  chorea.  Large  and  increasing  doses  of 
valerian  are  stated  to  be  useful  in  diabetes  insipidus. 


SAVINE. 

Savine  is  an  irritant,  and  excites  inflammation  in  the  tissues.  It  is 
sometimes  used  to  keep  blistered  surfaces  open  and  discharging. 

It  is  employed  both  in  menorrhagia  and  amenorrhcea  due  to  a  want 
of  tone  in  the  uterus.    Ignorant  people  use  it  to  produce  abortion. 


ASSAFGETIDA.    AMMONIACUM.  GALBx\NUM. 

These  medicines  act  very  similarly  on  the  body ;  but  assafcetida,  prob- 
ably because  it  contains  most  volatile  oil,  is  the  most  powerful. 

Assafoetida  has  a  warm  taste  ;  it  stimulates  the  stomach  and  intestines, 
and  expels  wind,  and  in  large  doses  it  often  excites  nausea  and  vomitmg. 
It  increases  the  secretion  from  the  mucous  membrane  of  the  mtestmes, 
and  hence  acts  as  a  mild  purgative.  Probably  the  active  prmciple  of 
these  drugs  does  not  pass  quickly  into  the  blood ;  for  it  makes  the 
eructations  offensive  for  twenty-four  hours,  or  longer. 

They  generally  quicken,  but  sometimes  slacken,  the  pulse. 

A  full  dose  of  assafoetida  induces  general  exhilaration,  and  sometunes 
-various  nervous  or  hysterical  phenomena,  and  a  general  sense  of 
malaise  "  (Jorg).  It  often  produces  headache  and  giddmess.  It  is  said 
to  increase  the  bronchial  secretions  and  perspiration.  It  does  not 
similariy  affect  all  persons,  since  Pidoux  took  enormous  doses  without 
experiencing  any  inconvenience,  except  from  the  offensive  smell  of  his 
faeces. 


CANTHARIDES. 


Assafoetida  is  very  useful  in  hysteria,  in  many  cases  removing  hyste- 
rical headache  and  peculiar  sensations  in  the  head.  It  is  also  useful  in 
hysterical  flatulence. 

Assafoetida  is  useful  in  the  flatulence  of  young  children,  unconnected 
with  constipation  or  diarrhoea.  A  teaspoonful  every  hour  of  a  mixture 
containing  a  drachm  of  the  tincture  to  half  a  pint  of  water  is  readily 
taken  by  children,  and  is  strong  enough  to  speedily  relieve  distention. 
When  the  flatulence  is  due  to  constipation  or  diarrhoea,  assafoetida  does 
very  little  good. 

Assafoetida  has  been  recommended  in  asthma.  All  members  of  this 
group  are  useful  in  chronic  bronchitis,  with  much  wheezing  and  abundant 
discharge,  symptoms  commonly  met  with  in  elderly  people,  but  in  cases 
like  these,  ammoniacum  is  generally  preferred  to  assafoetida. 


CANTHARIDES.    {See  Counter-Irritation.) 

Preparations  of  cantharides,  taken  internally,  produce  an  unpleasant 
burning  taste,  and,  if  in  a  large  quantity,  inflammation  and  vesication  of 
the  mouth. 

The  effect  of  cantharides  in  the  stomach  is  in  all  respects  similar  to 
that  in  the  mouth.  Even  small  doses  cause  smarting  in  the  oesophagus, 
pharynx,  and  stomach  ;  but  a  larger  quantity  produces  inflammation  of 
these  parts,  and  of  the  intestines,  with  vomiting,  and  diarrhcea  of  bloody 
and  slimy  stools,  much  pain  and  difirculty  in  swallowing,  and  often 
general  peritonitis,  with  which  the  system  sympathizes,  as  indicated  by 
high  temperature  and  quick  pulse. 

The  active  principle  of  cantharides  passes  from  the  stomach  and 
intestines  into  the  blood.  Its  passage,  it  is  true,  has  not  been  chemically 
demonstrated,  but  the  symptoms  following  the  administration  of  this 
drug  render  this  conclusion  certain  ;  for,  after  a  large  dose,  all  the 
indications  of  acute  inflammation  of  the  kidneys  set  in,  with  much  irrita- 
tion or  even  inflammation  of  the  urinary  and  generative  organs  and 
after  a  poisonous  dose,  headache,  loss  of  sensibility,  convulsions  and 
death. 

The  changes  cantharidine  produces  in  the  blood  are  at  present  un- 
known. 

The  tincture  or  powder  used  to  be  given  in  cholera  and  epilepsy,  but 
this  treatment  has  now  fallen  into  complete  disuse.  ' 

Little  is  known  of  the  separation  of  the  cantharadine  from  the  body 
It  is  conjectured  that,  being  volatile,  some  may  pass  off  by  the  lun<Ts  • 

c  c 


386 


CANTHARIDES. 


but,  if  SO,  it  produces,  apparently,  in  its  transit  through  the  lungs,  no 
changes  in  the  mucous  membrane  of  the  air-passages.  Owing  to  the 
same  property,  some  of  the  cantharadine  probably  passes  off  by  the 
skin  ;  and  the  internal  use  of  preparations  of  Spanish-fly  are  recom- 
mended by  several  eminent  French  dermatologists  in  psoriasis,  eczema, 
lichen,  and  prurigo.  The  chief  portion  of  the  active  principles  of  can- 
tharides  escapes  by  the  kidneys,  and,  as  we  have  said,  acts  as  a  strong 
irritant  to  the  urinary  and  sexual  organs.  It  may,  like  oil  of  mustard, 
tuqoentine,  or  copaiba,  produce  hypersemia  of  the  kidneys,  -with  bloody 
urine,  which  may  partially  set  into  a  jelly,  from  the  fibrin  it  contains. 
This  coagulation  is  said  to  be  characteristic  of  congestion  produced  by 
these  and  allied  substances.  Camphor,  in  two  to  five  grains,  is  said  to 
remove  promptly  this  hypersemia. 

The  preparations  of  cantharides  have  been  recommended  by  high 
authority  in  certain  forms  of  Bright's  disease,  but  in  this  disease  it  has 
for  years  past  been  regarded  as  a  most  dangerous  drug. 

The  discrepancy  respecting  the  effects  of  cantharides  arises,  perhaps, 
from  the  difference  in  the  dose  administered  by  various  observers.  I  am 
convinced  of  its  usefulness  in  acute  Bright's  disease,  when  the  active 
inflammation  and  fever  have  subsided,  as  they  invariably  do  about  the 
fifth  to  the  eighth  day.    A  chronic  state  often  follows  the  subsidence  of 
the  more  acute  stage,  and  the  urine  continues  small  in  quantity,  contains 
albumen,  and  perhaps  blood.   If,  just  at  this  time,  that  is,  on  the  imme- 
diate subsidence  of  the  acute  inflammation,  a  one  to  three-minim  dose 
of  tincture  of  cantharides  is  given  every  three  hours,  the  blood  will 
almost  always  quickly  diappear,  while  the  albumen  decreases  _  more 
gradually,  and  the  urine  becomes  more  abundant.    At  a  crisis  like 
this  it  is  true  that  a  like  amendment  not  unfrequently  takes  place 
without  any  treatment;    but  the.  influence  of  the  cantharides  _  can 
often  be  put  to  a  conclusive  test.     To  a  patient  in  the  condition 
described  above,  passing  urine  containing  albumen  and  much  blood, 
give  the  drug  in  the  way  pointed  out,  and  he  will  begm  to  im- 
prove •  now  withhold  the  medicine,  and  both  blood  and  albumen 
.    Return  n  their  original  quantity,  and  both  may  be  augmented  and  lessened 
aeainand  again  by  intermitting  and  reverting  to  the  cantharides  ;  _  but 
itf  restraining  infl'uence  over  the  ^lood  is  speedier  and  m^^^^^^^ 
than  over  the  albumen  of  the  urine.    Sometimes  it  checks  the  greate 
Zt  of  the  blood,  but  a  small  quantity  remains  for  some  weeks.  T 
r  peci.  ly  the  ase  when  the  patient  gets  up,  for  even  a  sma  1  amount 
of  e?ercL  often  exerts  remarkable  influence  on  the  renal  bleeding. 
Mei-e  y     tlTup     bed  in  some  cases  notably  increases  the  bleeding 
c'nth^des  in  a  similar  dose,  has  been  recommended  even  in  t 
aci~  of  Bright's  disease;  and  when  the  kidney,  having  undergone 
f^^lty  dcgcr.cration,  secretes  very  httle  urme. 
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After  its  separation  by  the  kidneys,  cantharides  acts  as  an  irritant  to 
the  urinary  tract,  and  may  be  employed  in  cystitis,  gonorrhoea,  and 
gleet.  A  drop  of  the  tincture,  although  five  are  sometimes  required, 
given  three  or  four  times  a  day,  is  particularly  useful  in  cases  where 
there  is  frequent  desire  to  make  water,  accompanied  by  great  pain  in 
the  region  of  the  prostate  gland,  and  along  the  urethra,  while  at  other 
times  severe  tmnges  of  pain  are  felt  in  the  same  part,  the  urine  being 
healthy,  or  othermse  containing  an  excess  of  mucus  or  even  a  small 
amount  of  pus. 

Women,  especially  middle-aged  women,  often  suffer  from  frequent 
desire  to  pass  water,  or  inability  to  hold  it  long,  sometimes  only  in  the 
day  on  moving  about.  Micturition  causes  no  pain,  neither  is  there  any 
straining,  and  the  urine  is  natural.  Other  women  cannot  help  passing 
a  little  urine  on  straining,  or  sneezing,  or  coughing.  Sometimes  women 
are  troubled  with  both  sets  of  symptoms,  which  appear  due  to  weakness 
of  the  sphincter  of  the  bladder.  One  or  two  drops  of  tincture  of  can- 
tharides, three  or  four  times  a  day,  will  in  many  cases  afford  great  relief, 
and  sometimes  cure  with  astonishing  rapidity,  even  when  the  symptoms 
have  lasted  months  or  years. 

Tincture  of  cantharides  is  useful  in  the  incontinence  of  urine  of  the 
aged,  even  when  due  to  paralysis,  and  sometimes  [in  that  of  children. 
With  children,  however,  it  is  inferior  to  belladonna.  Unfortunately, 
each  remedy  fails  in  a  not  inconsiderable  number  of  cases. 

A  drop  of  the  tincture,  three  times  a  day,  in  the  majority  of  cases, 
will  abate  or  remove  chordee. 

Cantharides  affects  the  generative  organs.  Large  quantities  of  the 
drug  congest  and  inflame  these  parts,  and  often  produce  erection  of  the 
penis,  effects  generally  attributed  to  the  sympathy  existing  between  the 
genitary  and  urinary  tracts.  It  certainly  excites  the  sexual  appetite, 
and  has  been  often  given  criminally  for  this  purpose.  Full  doses  of 
cantharides,  twenty  to  thirty  drops  of  the  tincture,  or  half  a  grain  of 
the  powder  with  full  doses  of  sesquichloride  of  iron  and  phosphoric 
acid,  or  mix  vomica,  three  times  daily,  is  a  combination  effective  in 
some  cases  of  impotence  j  in  the  impotence  of  old  age,  and  in  that 
resulting  from  self-abuse  or  sexual  excess,  it  has  proved  successful,  and 
the  patient  has  begotten  children.  Cantharides  and  iron  combined  are 
useful  in  some  cases  of  seminal  emissions. 

Cantharides  has  been  sometimes  successfully  employed  to  produce 
abortion  ;  but  the  danger  is  so  great  as  to  deter  any  medical  man  from 
using  this  drug. 
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Mustard  is  in  common  household  use  as  a  poultice,  a  counter-irritant, 
and  an  excitant.  Much  that  has  been  said  of  blisters  applies  to 
mustard  poultices.  (See  Counter-Irritation.)  As  has  been  elsewhere 
stated,  cantharides  need  seldom  be  applied  to  produce  much  vesication ; 
and  with  regard  to  mustard,  vesication  should  be  carefully  avoided,  as 
the  sore  so  produced  is  intractable,  heals  slowly,  and  pains  greatly. 
Although  mustard  may  be  used  in  all  cases  where  we  should  employ 
cantharides,  short  of  vesication,  still  there  are  differences  in  their  action. 
A  mustard  poultice  is  more  painful  than  a  blister,  producing  a  severe 
burning,  soon  becoming  unendurable,  and  if  not  speedily  removed, 
creating  troublesome  vesication.  A  mustard  poultice  can  rarely  be 
borne  longer  than  twenty  minutes  or  half  an  hour ;  if  the  skin  is 
delicate,  as  in  children  and  many  women,  it  cannot  be  endured  for  so 
long.  Owing  to  the  pain  produced,  and  to  its  prompter  action,  a 
mustard  poultice  is  more  effective  than  a  blister  when  applied  to  rouse 
a  drowsy  and  comatose  patient  from  poisoning  by  opium  or  alcohol,  or 
in  certain  conditions  occurring  in  the  course  of  fevers.  (See  Counter- 
Irritation.) 

Mustard  leaves  may  be  used  in  place  of  a  mustard  poultice.  As  they 
often  produce  rather  severe  pain,  one,  two,  or  three  layers  of  damped 
muslin  should  be  placed  between  the  leaf  and  the  skin. 

When  a  mustard  poultice  is  employed  to  affect  deep-seated  diseased 
organs,  as  in  bronchitis,  pleurisy,  or  pneumonia,  its  action  should  be 
sustained  for  a  long  time,  over  a  considerable  extent ;  the  larger  the 
tract  of  skin  attacked,  the  greater  is  its  influence  on  the  organs  beneath. 
Small  mustard  poultices  are  less  useful,  except  to  remove  a  localized 
pain.  The  poultice,  diluted  with  bread  or  oatmeal,  should  be  of  a  size 
sufficient  to  cover  the  front  or  back  of  the  chest,  or  both,  and  should 
be  continued  for  five,  six,  or  more  hours.  There  is  a  prevalent  idea, 
perhaps  a  true  one,  that  the  action  of  cantharides  is  more  searchmg  and 
affects  the  deeper  parts  more  thoroughly.  . 

In  bronchitis  the  whole  chest  of  a  child  should  be  enveloped  m 
a  jacket-poultice,  which  may  be  retained  in  its  place  by  the  following 
contrivance  :-The  poultice  is  spread  on  a  piece  of  hnen,  sufficiently 
large  for  the  purpose,  to  which  tapes  are  tacked;  the  tapes  may  be 
tied  over  each  shoulder,  and  at  three  places  m  front  of  the  chest  ^ 
poultice  must  be  made  with  tepid  water;  boilmg  water  eyapoiates  the 
ictive  principle,  vinegar  destroys  it,  and  alcohol  prevents  its  o— 
On  removing  the  poultice,  the  skin  should  be  sponged  with  ^varm  ^^^^^j. 
or  if  the  ^smartin^  is  severe,  with  ether,  and  then  the  application  of 
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a  layer  of  cotton-wool,  although  for  the  first  few  minutes  it  ajjgravates 
the  pain,  soon  subdues  it  altogether. 

A  general  mustard-bath,  when  appropriately  used,  often  does  great 
good.  Although  almost  exclusively  used  for  children,  it  is  just  as 
serviceable  for  adults.  It  may  be  employed  on  the  recession  of  the 
rash  of  any  of  the  eruptive  fevers,  to  bring  it  back  to  the  skin.  Again, 
in  severe  general  bronchitis  of  children,  this  form  of  bath  is  of  great 
service  as  a  counter-irritant.  A  table-spoonful  of  mustard  should  be 
added  to  a  bath  sufficiently  large  for  the  child,  who  should  be  held  in 
it  by  the  nurse  till  her  arms  tingle  and  smart. 

In  cases  of  arrested  catamenia,  a  mustard  sitz-bath  may  be  used  to 
redden  and  irritate  the  skin  of  the  buttocks  and  thighs,  a  few  days 
before  and  during  the  time  the  missing  discharge  is  due.  A  course 
of  mustard-baths  assists  considerably  the  restoration  of  the  uterine 
functions. 

Added  to  a  hot  foot-bath,  mustard  is  used  to  relieve  headache,  con- 
gestion of  the  head,  and  inflammations  of  the  internal  organs.  A 
mustard  poultice,  or  the  more  convenient  mustard  leaf,  covered  with 
one,  tAvo,  or  three  folds  of  muslin,  according  to  the  susceptibility 
of  the  patient  to  the  action  of  the  poultice,  applied  to  the  nape  of  the 
neck,  is  often  serviceable  in  various  forms  of  headache. 

It  excites  in  the  stomach  a  sensation  of  warmth  and  slight  pain, 
which  may  be  mistaken  for  hunger,  giving  rise  to  the  notion  that 
mustard  sharpens  the  appetite  and  promotes  digestion ;  but  it  has  been 
proved  that  mustard  does  not  increase  the  secretion  of  gastric  juice. 

It  is  strange  that  a  substance  which  acts  so  powerfully  on  the  skin 
should  affect  so  slightly  the  mucous  membrane  of  the  stomach ;  con- 
siderable quantities  may  be  swallowed  without  other  effect  than  the 
production  of  nausea  and  sickness.  The  mild  action  of  mustard  on 
the  mucous  membrane  cannot  be  explained  by  its  expulsion  by  vomit- 
ing ;  for,  even  when  retained,  it  excites  only  a  little  catarrh  of  the 
stomach.  Mustard  is  used  as  an  emetic  when  no  other  is  at  hand,  and 
when  no  time  is  to  be  lost.  Cases  of  obstinate  and  even  dangerous 
hiccup  are  reported  which  have  been  immediately  cured  by  drinking  an 
infusion  made  with  a  teaspoonful  of  mustard  steeped  in  four  ounces 
of  boiling  water  for  twenty  minutes  and  then  strained. 

Mustard  appears  to  have  very  little  action  on  the  intestines,  beyond 
making  the  motions  moisten 

With  many  persons  even  a  very  small  quantity  of  mustard,  or  pepper, 
or  capsicum  greatly  increases  their  piles,  and  excites  severe  itching  of 
the  anus.  Piles  are,  indeed,  a  delicate  barometer,  as  it  were,  and 
patients  find  that  they  immediately  tell  them  when  they  have  trans- 
gressed even  in  a  slight  degree  their  restrictive  rules.  Thus  a  little 
e.xccss  of  food,  too  rich  in  fat,  a  glass  of  champagne,  &c.,  will,  incvi- 
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tabiy,  increase  their  piles  next  morning,  which  become  swollen,  painful, 
and  protrude. 

Some  of  the  active  principle  passes  into  the  blood,  but  it  is  unknown 
what  influence  sinapine  exerts  on  the  organs  to  which  it  is  conveyed. 
It  is  reputed  to  be  diuretic,  but  this  is  doubtful ;  moreover,  its  advo- 
cates fail  to  discriminate  the  cases  in  which  it  is  supposed  to  be 
beneficial. 

It  is  said  to  be  useful  in  whooping-cough. 


CAPSICUM. 

Capsicum  irritates  and  inflames  the  skin,  producing  redness,  a  sensa- 
tion of  warmth  or  burning,  and  even  vesication,  but  its  preparations 
are  rarely  employed  as  rubefacients.  The  tincture  is  sometimes  lightly 
painted  over  unbroken  chilblains,  but  it  is  inferior  to  the  ointment 
or  the  tincture  of  iodine.  The  following  capsicum  preparation  of  De 
Rheims  is  highly  lauded  for  chilblains  : — 

"  Make  a  strong  tincture  of  capsicum  pods  by  steeping  them  for 
several  days  in  a  warm  place,  in  twice  their  weight  of  rectified  spirits 
of  wine.  Dissolve  gum  arabic  in  water  to  about  the  consistency  of 
treacle.  Add  to  this  an  equal  quantity  of  the  tincture,  stirring  it 
together  with  a  small  brush  or  a  large  camel's  hair  pencil  until  they  are 
well  incorporated.  The  mixture  will  be  cloudy  and  opaque.  Take 
sheets  of  silk  or  tissue-paper,  give  them  with  the  brush  a  coat  of  the 
mixture  j  let  them  dry,  and  then  give  another.  Let  that  dry,  and  if 
the  surface  is  shining,  there  is  enough  of  the  peppered  gum ;  if  not, 
give  a  third  coat.  This  paper  applied  in  the  same  way  as  court-plaster 
to  chilblains  that  are  not  broken,  and  burns  that  are  not  bhstered, 
speedily  relieves  the  itching  and  the  pain.  It  acts  like  a  charm,  and 
efi'ects  a  rapid  cure.  The  same  with  discoloured  bruises.  It  likewise 
allays  rheumatic  pains  in  the  joints." 

My  friend,  Mr.  Henry  Buck  of  Newport,  Essex,  employs  capsicum 
in  recent  lumbago,  neuralgia,  toothache,  rheumatic  pains  and  acute 
torticollis.  He  infuses  a  large  handful  of  crushed  capsicum  pods  in  a 
pint  of  hot  or  cold  water  for  thirty-six  hours ;  he  applies  a  piece  of 
lint  soaked  in  this  liquid  to  the  affected  part,  covering  it  with  thin 
gutta-percha.  It  never  vesicates,  and  indeed  a  stronger  preparation 
may  be  used.  The  effects,  he  says,  are  often  very  striking;  for 
instance,  he  cures  acute  torticollis  in  ten  minutes.  A  quack  doctor  in 
the  West  of  England,  who  told  his  secret  to  Mr.  Buck,  had  long  and 
successfully  employed  this  preparation. 
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Prepai-ations  of  capsicum  have  a  burning,  tingling  taste,  and  act  on 
the  mucous  membrane  as  on  the  skin.  The  tincture  as  a  gargle,  in  the 
proportion  of  a  drachm  to  half  a  pint  of  water,  is  useful  in  some  sore 
throats,  and  may  be  applied  under  the  same  conditions  which  indicate 
the  use  of  nitrate  of  silver.  Thus,  in  the  very  early  stage  of  tonsillitis 
or  pharyngitis,  either  of  these  substances,  which  acts  as  an  irritant,  will 
check  the  inflammation ;  but  when  the  deep  parts  become  involved, 
and  the  tissues  much  swollen,  irritants  of  any  kind  do  great  harm.  In 
malignant  sore  throat,  capsicum  gargle  may  be  used  with  advantage  to 
stimulate  the  tissues  into  a  healthier  condition,  and  here  again  its 
action  is  similar  to  that  of  nitrate  of  silver.  In  relaxed  throat,  when 
the  mucous  membrane  is  bathed  with  a  grey  mucus  or  with  pus,  the 
same  gargle  may  be  employed,  although  it  is  probably  not  superior  to 
the  glycerine  of  tannic  acid. 

It  acts  as  an  irritant  in  the  stomach,  and  in  large  quantities  will  pro- 
duce gastro-enteritis.  It  is  often  used  as  a  condiment  to  spur  digestion, 
but  whether  it  is  effective  in  this  respect  is  undetermined.  The 
stomach  becomes  accustomed  to  capsicum,  and  at  last  large  quantities 
must  be  eaten  to  produce  any  effect. 

I  can  endorse  Dr.  Lyon's  strong  recommendation  of  capsicum  in 
dipsomania.  Ten-minin  doses  of  the  tincture  obviate  the  morning 
vomiting,  remove  the  sinking  at  the  pit  of  the  stomach,  the  intense 
craving  for  stimulants,  and  promote  appetite  and  digestion.  It  should 
be  taken  shortly  before  meals,  or  whenever  there  is  depression  and 
craving  for  alcohol.  Capsicum  also  induces  sleep,  especially  in  the 
early  stages  of  delirium  tremens.  Dr.  Lyon  sometimes  gives  twenty  or 
even  thirty  grains  made  into  a  bolus  with  honey,  and  repeats  the  dose 
in  three  hours  if  the  first  fails  to  induce  sleep.  He  says  this  quantity 
does  not  disturb  the  stomach. 

Capsicum  is  often  useful  to  dipsomaniacs  to  enable  them  to  over- 
come their  pernicious  habit.  By  removing  the  sinking  at  the  pit  of  the 
stomach,  it  often  enables  the  drunkard  to  resist  the  drink-crave.  A 
■draught  composed  of  ten  minims  of  tincture  of  capsicum,  ten  grains 
of  bromide  of  potassium,  a  drachm  of  spirits  of  ammonia,  taken 
several  times  daily,  is  very  serviceable  ;  or  the  bromide  of  potassium 
may  be  omitted  and  replaced  with  two  minims  of  liquor  arsenicalis, 
or  by  a  few  drops  of  tincture  of  nux  vomica  or  tincture  of  orange- 
peel. 

Capsicum  is  very  useful  in  summer  diarrhoeas,  and  in  diarrhoeas 
persisting  after  the  expulsion  of  the  exciting  irritant.  It  is  used  in 
flatulence. 
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IPECACUANHA  AND  ITS  PREPARATIONS. 

When  applied  to  the  skin,  ipecacuanha  after  some  time  produces  a 
sensation  of  warmth,  attended  with  redness,  and  the  formation  of 
papules ;  sometimes  it  even  produces  pustules,  which  on  healing  are 
not  followed  by  pitting  or  scarring. 

It  has  a  disagreeable  bitter  taste,  and  excites  the  flow  of  saliva. 

In  some  persons  the  minutest  quantity  produces  peculiar  effects  on 
tlie  membrane  covering  the  eyes  and  lining  the  nose  and  respiratory 
tract.  On  smelling  the  drug,  or  even  entering  a  room  where  it  is  kept, 
they  are  affected  with  swelling  of  the  loose  tissues  around  the  eyes, 
with  injection  of  the  conjunctiva,  repeated  sneezing,  abundant  dis- 
charge from  the  nose,  severe  tensive  frontal  pain  of  the  head,  much 
oppression  at  the  chest,  with  frequent  cough,  and  the  signs  and  symp- 
toms of  bronchitis.  Ipecacuanha  thus  excites  symptoms  and  appear- 
ances similar  to  those  occurring  in  hay  fever ;  that  is,  it  excites  a  cer- 
tain catarrhal  inflammation  in  the  mucous  membranes.  It  is  highly 
probable  that  ipecacuanha  produces  similar  results  in  all  persons,  and 
that  its  action  on  individuals  differs  only  in  degree.  Indeed,  it  is  prob- 
able, as  we  shall  see,  that  ipecacuanha  affects  all  the  mucous  mem- 
branes. 

Small  doses  produce  in  the  stomach  a  slight  sensation  of  uneasiness, 
with  increase  of  mucus,  whilst  larger  doses  excite  nausea  and  a  still 
greater  secretion  of  mucus  from  the  stomach  and  from  the  bronchial 
tubes.  Increase  of  mucus,  indeed,  occurs  with  all  nauseating  medi- 
cines, but  probably  ipecacuanha  excites  the  secretion  of  mucus  inde- 
pendently of  its  action  as  a  nauseant  and  emetic.  In  animals  large 
doses  are  stated  to  produce  inflammation  of  the  mucous  membranes 
of  the  stomach,  intestines,  and  bronchial  tubes. 

Ipecacuanha  is  frequently  used  in  catarrh  of  either  the  stomach  or 
lungs.  It  is  especially  useful  when  the  secretion  from  the  lungs  is 
abundant  and  tenacious. 

In  larger  doses  it  produces  both  nausea  and  vomiting,  and,  like  aU 
other  emetics,  some  general  weakness,  with  sweating :  and  if  there  is. 
any  spasm,  relaxation  of  it.  Thus,  in  nauseating  doses,  the  drug  is 
both  diaphoretic  and  antispasmodic. 

It  is  a  mild,  tardy,  but  certain  emetic.  It  produces  repeated  vomit- 
ing, unaccompanied  by  much  nausea  or  prostration ;  in  these  respects, 
and  also  in  its  slighter  action  on  the  bowels,  it  differs  from  tartar- 
emetic.  Its  tardy  action  renders  it  an  unfit  emetic  in  cases  of  poison- 
ing, when  the  sulphates  of  zinc  or  copper  are  to  be  preferred. 

M.  Chouppe,  who  has  investigated  the  action  of  emetics,  finds  that 
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after  section  of  the  pneumogastric  nerve,  the  injection  of  apomorphia 
or  tartar-emetic  into  a  vein  excites  vomiting  as  quickly  and  abun- 
dantly as  when  the  nerve  is  uncut,  whilst  emetin  does  not  excite  vomit- 
ing. As  regards  emetin,  Dr.  Dyce  Duckworth's  experiments  with 
emetin  lead  him  to  a  similar  conclusion.  M.  Chouppe  concludes  that 
apomorphia  and  tartar-emetic  act  directly  on  the  vomiting-centre,  and 
that  emetin  acts  through  the  termination  of  the  pneumogastric  nerve. 

On  account  of  its  slight  irritant  action  on  the  mucous  membrane  of 
the  stomach,  and  perhaps  by  virtue  of  the  strong  movements  it  pro- 
duces in  that  organ  when  it  excites  vomiting,  ipecacuanha  is  found 
useful  in  irritative  dyspepsia,  both  of  the  acute  and  chronic  kind. 
With  some  practical  authorities,  it  is  a  favourite  plan  to  give  occasion- 
ally in  such  cases  ipecacuanha  in  emetic  doses.  It  is  sometimes  given 
to  produce  vomiting  in  the  bronchitis  of  children,  where  the  patients 
breathe  with  difficulty  from  the  presence  of  mucus  in  the  bronchial 
tubes.  The  movements  of  vomiting  expel  much  mucus  mechanically 
and  temporarily  improve  the  breathing.  From  its  mildness  ipecacu 
anha  is  fitted  for  such  cases,  and  as  an  emetic  for  delicate  persons. 

The  quantity  required  to  excite  vomiting  varies  greatly,  the  smallest 
quantity  being  sufficient  for  some,  while  with  others  large  doses  are 
inoperative.  As  a  rule,  children  require  large  doses,  and  babies  only  a 
few  months  old  may  need  ten  or  twenty  grains  of  the  powder. 

Few  remedies  are  so  efficacious  as  ipecacuanha  in  checking  certain 
kinds  of  vomiting.  In  numerous  instances  I  have  witnessed  the  efficacy 
of  drop  doses  of  the  wine  administered  every  hour  or  three  times  a  day, 
according  to  the  urgency  of  the  case,  in  checking  the  following  kinds  of 
sickness  : — 

I.  It  will  check  the  vomiting  of  pregnancy.  This  vomiting  is  not 
always  of  the  same  kind.  In  some  cases  it  occurs  only  in  the  morning, 
and  is  excited  by  the  first  waking  movements.  This  form  will  in  most 
mstances  yield  to  ipecacuanha,  taken  in  the  way  described  j  but  should 
It  fail,  the  administration  of  the  medicine  to  the  patient  on  waking,  and 
some  time  before  any  movement  is  allowed,  will  generally  give  relief. 
In  other  instances  the  vomiting  occurs  not  only  in  the  morning,  but 
frequently  during  the  day,  recurring  whenever  food  is  taken,  and  may 
be  so  severe  that  the  stomach  rejects  all  nourishment,  while  during 
the  intervals  of  meals  there  may  be  constant  nausea  and  great  loathing 
of  all  kinds  of  food.  Vomiting  and  nausea  of  this  kind  will,  in  most 
instances,  be  immediately  arrested  by  ipecacuanha,  when  the  appetite 
will  return,  and  the  stomach  will  bear  almost  any  kind  of  food.  Ipe- 
cacuanha may  check  the  nausea  and  vomiting,  with  the  exception  of 
the  early  morning  attack,  but  on  taking  a  dose  immediately  on  waking 
this  early  sickness  too  will  generally  cease,  though  in  some  cases  it 
defies  treatment. 
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In  Other  instances  the  early  morning  vomiting  may  be  absent  and 
the  attack  may  occur  only  on  taking  food,  increasing  in  severity  as  the 
day  advances,  and  becoming  most  severe  in  the  evening.  Should  ipe- 
cacuanha, as  is  sometimes  the  case,  fail  to  check  this  form  of  sickness, 
nux  vomica  will  generally  give  relief. 

In  some  pregnancies,  besides  the  sickness  and  nausea,  there  is  much 
heartburn,  and  perhaps  great  flatulence,  symptoms  which  in  many  cases 
yield  quickly  to  ipecacuanha ;  but  here  again,  should  this  remedy  fail, 
nux  vomica  will  generally  afford  relief,  though  the  symptoms  yield  more 
surely  to  both  remedies.  It  is  singular  that  while  ipecacuanha  will 
remove,  in  pregnant  patients,  excessive  flatulence,  co-existing  with  sick- 
ness, yet  if  the  flatulence  occurs  without  sickness,  this  medicine  is 
generally  unavailing,  and  recourse  must  be  had  to  nux  vomica,  charcoal, 
sulphurous  acid,  or  sulpho-carbolate  of  soda;  and  of  all  these  drugs 
most  rehance  is  to  be  placed  on  the  sulpho-carbolate,  in  doses  of  five 
to  fifteen  grains  dissolved  in  water,  and  administered  immediately  after 
a  meal. 

It  has  been  stated  that,  in  some  instances,  nux  vomica  succeeds  when 
ipecacuanha  fails  ;  and  this  is  notably  the  case  when  the  tongue  is  coated 
with  a  creamy  fur,  when  the  stomach  is  out  of  order,  and  when  there 
is  much  acidity  and  heartburn.  In  such  cases,  both  nux  vomica  and 
ipecacuanha  may  be  given  simultaneously. 

It  must  be  confessed,  however,  that  in  certain  instances,  at  present 
imexplained,  ipecacuanha  fails  to  aff"ord  the  expected  relief  In  such 
cases  vomiting  is  possibly  kept  up  by  a  displacement  of  the  uterus,  or 
by  a  chronic  inflammation  of  this  organ,  or  of  its  cervix,  or  os,  as  was 
long  since  pointed  out  by  Dr.  Henry  Bennett,  when  of  course  the  treat- 
ment should  be  directed  to  the  removal  of  these  conditions. 

2.  Some  women,  who,  during  pregnancy,  are  untroubled  with  nausea 
and  vomiting,  yet  suff"er  with  both  these  symptoms  during  the  whole  or 
part  of  the  time  of  suckhng.  These  symptoms  usually  begin  after  the 
first  few  weeks  of  suckling,  and  continue  till  the  child  is  weaned,  and 
may  be  so  severe,  and  produce  so  much  exhaustion,  as  to  compel  the 
mother  to  wean  her  child  prematurely.  Great  flatulence  may  accom- 
pany the  nausea  and  vomiting.  Drop  doses  of  ipecacuanha  wme, 
administered  three  times  a  day,   will   commonly  soon  cure  these 

symptoms.  . 

3  Similar  troubles  to  those  just  pointed  out  afflict  some  women  at 
each  menstrual  epoch,  occurring  immediately  before,  dunng,  or  directly 
after  the  period.  These  cases,  too,  will  generally  yield  to  ipecacuanha.  _ 

4.  The  morning  vomiting  of  drunkards ;  but  this  morbid  state  is 
more  effectively  controlled  by  arsenic.  _ 

5.  The  morning  vomiting  which  sometimes  accompanies  general  weak- 
ness, and  is  met  with  in  convalescents  from  acute  diseases. 
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6.  Ipecacuanha  will  at  once  control  the  vomiting  in  children,  with 
acute  catarrh  of  the  stomach.  Indeed,  this  remedy  appears  to  exercise 
greater  influence  over  the  vomiting  of  children  than  over  that  of 
adults. 

Arsenic  succeeds  admirably,  likewise,  in  removing  the  vomiting  of 
acute  stomach  catarrh  ;  and  either  remedy  may  advantageously  be  given 
with  aconite,  to  subdue  the  inflammation,  and  reduce  the  fever. 

7.  In  whooping-cough,  ipecacuanha  often  removes  or  lessens  the 
vomiting  when  this  is  occasioned  by  the  violence  of  the  cough,  although 
its  severity  may  in  no  degree  be  lessened.  Cases  of  vomiting  from  this 
cause  occur  which  are  unaffected  by  ipecacuanha,  but  which  yield 
immediately  to  alum.    (See  Alum.) 

8.  A  species  of  vomiting  occurs  after  meals,  without  nausea  or  pain, 
or  even  discomfort,  the  food  being  merely  rejected  partially,  or  often 
very  little  digested.  This  condition  may  persist  a  considerable  time, 
but  ipecacuanha  wine,  in  many  instances,  quickly  cures  it.  Arsenic, 
however,  is  a  still  better  remedy. 

Ipecacuanha,  in  my  experience,  proves  of  little  use  in  the  following 
forms  of  vomiting  : — 

(a.)  In  children,  where  the  vomited  matters  are  composed  of  large 
hard  lumps  of  curdled  milk.  In  such  a  case,  when  diarrhoea  is  present, 
lime-water  mixed  mth  the  milk  is  the  best  remedy,  but  if  the  child  is 
constipated,  bicarbonate  of  soda  should  be  substituted  for  the  lime- 
water;  and,  should  these  remedies  both  fail,  milk  must  be  altogether 
excluded  from  the  diet. 

(i^.)  Ipecacuanha  is  not  generally  useful  in  that  form  of  vomiting  met 
with  in  young  children  a  few  weeks  or  months  old,  who,  almost  imme- 
diately after  the  ingestion  of  milk,  reject  it  with  considerable  force, 
either  curdled  or  not,  perhaps  through  both  nose  and  mouth.  At  the 
post-mortem  examination  nothing  may  be  discovered  to  explain  this  fatal 
form  of  vomiting ;  but  sometimes  the  mucous  membrane  of  the  stomach 
is  extremely  soft,  and  looks  as  if  made  of  water  arrowroot.  This  form 
of  vomiting  is  best  treated  by  hourly  small  doses  (one-third  of  a  grain) 
of  grey  powder,  or  by  calomel  (one-tenth  of  a  grain). 

{c.)  In  hysterical  vomiting. 

Ipecacuanha  is  sometimes  effective  in  checking  the  vomiting  from 
cancer  of  the  stomach,  and  has  succeeded  sometimes  after  the  more 
commonly  used  remedies  have  entirely  failed. 

I  have  several  times  met  with  cases  where  the  symptoms  may  be 
compared  to  rumination.  The  food,  quite  tasteless,  has  simply 
regurgitated  into  the  mouth,  without  any  effort  at  vomiting.  These 
patients  often  chew  the  food  a  second  time  and  swallow  it  without 
distaste.  There  may  be  no  other  symptoms,  though,  so  far  as  I  have  seen 
this  regurgitation  occurs  generally  when  the  health  is  disordered  I 
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have  seen  ipecacuanha  or  arsenic  promptly  remove  this  regurgitation, 
though  it  may  have  continued,  with  intermissions,  for  months  or  years. 

Ipecacuanha  excites  an  increased  production  of  mucus  in  the  mucous 
coat  of  the  intestines,  and  becomes  in  this  way  sHghtly  purgative,  and 
is  reputed  to  assist  the  action  of  other  purgative  medicines,  as  jalap. 
It  is  also  stated  that  a  grain  of  powdered  ipecacuanha  each  morning, 
while  fasting,  will  relieve  constipation,  depending  on  great  torpor  of  the 
intestines.  The  same  treatment,  it  is  said,  will  remove  the  dyspepsia 
frequently  associated  with  constipation,  and  characterized  by  depression 
of  spirits,  some  flatulence,  coldness  of  the  extremities,  and  by  the  food 
lying  on  the  stomach  "  like  a  heavy  weight." 

Rutherford,  in  his  experiments  on  fasting  dogs,  finds  ipecacuanha, 
when  mixed  with  bile  and  introduced  into  the  duodenum,  a  powerful 
hepatic  stimulant,  increasing  the  secretion  of  bile.  He  employed  sixty 
grains,  which  did  not  purge  butincreased  the  mucus  of  the  intestinal  canal. 

It  is  well  known  that  this  drug  is  largely  and  beneficially  employed 
in  dysentery.  In  some  epidemics  it  answers  admirably,  while  in  others 
it  appears  to  fail.  Large  doses  are  required,  and  will  often  succeed 
where  small  ones  fail.  Sixty  to  ninety  grains  of  the  powder  are  given 
at  a  dose,  and  repeated  if  required,  oftentimes  without  the  production 
of  either  nausea  or  sickness ;  but  these  symptoms,  should  they  arise, 
may  generally  be  obviated,  if  the  patient,  after  taking  the  drug,  will 
remain  quietly  on  his  back.  In  chronic  cases  not  requiring  prompt 
treatment,  it  is  a  good  practice  to  administer  the  first  dose  at  night 
when  the  patient  has  gone  to  bed.  Should  the  few  first  doses  excite 
sickness,  it  soon  passes  away  on  persevering  with  the  medicine. 

E.  S.  Docker,  who  has  had  a  very  large  experience  of  this  treatment, 
extols  ipecacuanha.  He  states  that  its  effects  in  suitable  cases  are 
almost  instantaneous,  the  motions  in  the  very  worst  cases  becoming 
natural  in  frequency  and  character.  Ninety  grains  of  the  powder  cut 
short  at  once  very  severe  attacks  of  dysentery,  not  only  restraining  the 
discharge  off-hand,  but  freeing  the  patient  from  pain  immediately,  while 
inducing  natural  stools  without  straining  or  griping.  The  disposition 
to  relapse,  so  common  in  acute  dysentery,  is  not  observed  after  the 
ipecacuanha  treatment;  and  there  is  no  need  for  after-treatment;  nor 
for  any  great  precautions  concerning  the  quality  of  the  food.  Aftei  a 
large  dose,  as  sixty  or  ninety  grains.  Docker  recommends  an  interval  oi 
ten  or  twelve  hours  before  repeating  it,  and  should  the  bowels  mean- 
while remain  quiet,  to  forego  the  medicine  altogether.  It  is  recom- 
mended to  inject  ipecacuanha,  especially  when  it  is  rejected  by  the 

injection,  three  or  four  times  a  day,  of  half  a  drachm  or  a  drachm 
of  powdered  ipecacuanha  suspended  in  a  small  quantity  of  fluid,  into 
the  rectum,  is  very  useful  in  acute  and  chronic  dysentery. 
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The  dysenteric  diarrhoea  of  children,  whether  acute  or  chronic,  will 
generally  yield  speedily  to  hourly  drop  doses  of  ipecacuanha  wine. 
The  especial  indications  for  this  treatment  are  slimy  stools,  green  or 
not,  with  or  without  blood.  Vomiting,  if  present,  as  is  commonly  the 
case,  affords  an  additional  reason  for  the  adoption  of  this  treatment. 
After  the  first  or  second  dose  of  the  medicine,  and  generally  before 
the  diarrhoea  is  checked,  the  sickness  will  often  cease.  Sometimes  it 
happens,  that  although  the  ipecacuanha  abates  the  number  and  the 
dysenteric  character  of  the  evacuations,  yet  supplementary  treatment 
may  be  required. 

The  active  principle  of  ipecacuanha,  without  doubt,  enters  the 
blood,  and  we  have  next  to  consider  its  action  on  the  distant  organs  of 
the  body. 

It  produces  an  increased  secretion  from  the  bronchial  mucous 
membrane.  Some  maintain  that  this  occurs  only  when  ipecacuanha 
excites  nausea,  and  that  the  action  of  the  drug  is  solely  due  to  the 
production  of  this  physiological  state,  for  it  is  well  known  that  during 
nausea  an  increased  secretion  takes  place  from  most  of  the  surfaces  of 
the  body,  including  the  respiratory  mucous  tract.  Others  consider  that 
it  can  affect  this  mucous  membrane  irrespective  of  the  production  of 
any  sensation  of  sickness ;  and  that  this  is  the  correct  view,  is  borne  out 
by  the  powerful  effect  of  even  a  minute  quantity  of  this  medicine  on  the 
bronchial  tract  of  some  persons,  though  the  same  dose  may  fail  to 
produce  sickness  or  even  nausea. 

Ipecacuanha  in  the  form  of  wine  is  of  almost  constant  use  in 
bronchitis,  when  the  expectoration  is  profuse,  and  difficult  to  expel. 

The  successful  use  of  a  secret  remedy  by  a  well-known  practitioner 
induced  me,  in  conjunction  with  Mr.  William  Murrell,  to  try  the  effect 
of  inhalations  of  ipecacuanha  spray  in  those  obstinate  complaints, 
Winter  Cough  and  Bronchial  Asthma.  Our  observations  were  made 
during  January  and  February,  and  whilst  undergoing  this  treatment 
the  patients  took  only  coloured  water  and  continued  their  usual  mode 
of  living  in  all  respects.  First,  regarding  winter  cough,  we  made 
observations  on  twenty-five  patients,  whose  ages  varied  between  45 
and  72,  with  one  exception,  that  of  a  woman  of  32  years,  and  we 
purposely  selected  severe  cases.  The  following  general  description  of 
a  typical  case  will  serve  in  most  points  to  illustrate  the  condition  of 
them  all :— The  patient  had  been  troubled  with  winter  cough  perhaps  for 
many  years.  During  the  summer  he  is  pretty  well ;  but  during  the 
cold  months,  from  October  to  May,  he  suffers  sometimes  without  any 
mtermission,  occasionally  getting  a  little  better,  and  then  catching  cold  • 
or  perhaps  he  may  lose  his  cough  for  a  few  weeks  but  again  takes  cold 
on  the  slightest  exposure.  So  short  is  the  breathing  that  he  can  walk 
only  a  few  yards,  especially  in  the  cold  air,  and  finds  it  very  hard  work 
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to  get  upstairs,  and  is  often  quite  unfitted  for  active  life.  The  breath- 
ing grows  worse  at  night,  so  that  he  cannot  sleep  unless  with  the  head 
propped  up  with  several  pillows.  He  is  troubled,  too,  with  a  paroxysmal 
dyspnoea,  usually  at  night,  which  may  last  several  hours,  and  constrains 
him  to  sit  up.  Sometimes  the  breathing  is  difficult  only  on  exertion, 
and  in  most  cases,  fogs,  east  winds,  or  damp,  make  it  much  worse. 
The  expectoration,  generally  difficult  to  expel,  varies  greatly.  In  a 
few  cases  there  is  very  little  ;  usually,  however,  it  is  rather  abundant, 
often  with  little  or  no  rhonchus.  The  cough  is  very  violent,  frequent, 
hacking,  and  paroxysmal,  and  the  fits  may  last  ten  to  twenty  minutes, 
and  even  excite  vomiting.  They  are  generally  brought  on  by  exertion ; 
nay,  in  bad  cases,  so  easily  are  they  provoked,  that  the  patient  is 
afraid  to  move  or  even  to  speak.  The  cough  and  expectoration  are 
much  worse  in  the  morning  on  waking.  Sometimes  the  cough  is  slight 
and  the  expectoration  is  generally  scanty ;  the  distressed  breathing 
being  the  chief  symptom.  The  patient  generally  wheezes  loudly, 
especially  at  night.  In  a  bad  case  the  legs  swell.  The  patient  is 
emphysematous ;  there  is  often  no  rhonchus,  or  only  sonorous  and 
sibilant  or  a  little  bubbling  rhonchus  at  both  bases. 

In  this  common  but  obstinate  complaint  our  results  have  been  very 
striking,  although  so  bad  was  the  breathing  in  many  of  our  patients, 
that  on  being  shown  into  the  out-patients'  room,  they  dropped  into  a 
chair,  and  for  a  minute  or  so  Avere  unable  to  speak  except  in  monosyl- 
lables, having  no  breath  for  a  sentence.  We  used  the  ordinary  spray 
producer  with  ipecacuanha  wine,  pure  or  variously  diluted.  At  first  it 
sometimes  excites  a  paroxysm  of  coughing,  which  generally  soon  sub- 
sides ;  but  should  it  continue,  a  weaker  solution  should  be  used.  The 
patient  soon  becomes  accustomed  to  it,  and  inhales  the  spray  freely  into 
the  lungs.  At  first  a  patient  often  inhales  less  adroitly  than  he  learns 
to  do  afterwards,  as  he  is  apt  to  arch  his  tongue  so  that  it  touches  the 
soft  palate,  and  consequently  less  spray  enters  the  chest  than  when  the 
tongue  is  depressed.  The  spray  may  produce  dryness  or  roughness  of 
the  throat,  mth  a  raw  sore  sensation  beneath  the  sternum  ;  and  some- 
times it  causes  hoarseness,  whilst,  on  the  contrary,  some  hoarse  patients 
recover  their  voice  with  the  first  inhalation.  As  they  go  on  with  tlie 
inhalation  they  feel  it  getting  lower  and  lower  into  the  chest,  till  many 
say  they  can  feel  it  as  low  as  the  ensiform  cartilage. 

The  dyspncea  is  the  first  symptom  relieved.  The  first  night  after  the 
spraying  the  paroxysmal  dyspncea  often  improved,  and  the  patien  had 
a  fair  night's  rest,  although  for  months  before  shortness  of  breath  and 
coughing'had  much  broken  the  sleep.  The  difficulty  of  breathing  on 
exeftion'also  quickly  abates,  for  often  after  even  the  fi-t  admmis  ration 
the  patient  walked  home  from  the  hospital  much  easier  than  he  came  to 
it;  and  this  improvement  is  continuous,  so  that  in  one  or  two  days,  oi 
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a  week,  the  patient  can  walk  with  very  Kttle  distress;  a  marked 
improvement  takes  place  immediately  after  each  inhalation,  and  although 
after  some  hours  the  breathing  may  again  grow  a  little  worse,  some 
permanent  improvement  is  gained  unless  the  patient  catches  a  fresh 
cold.  I  have  heard  patients  say  that  in  a  week's  time  they  could  walk 
two  miles  with  less  respiratory  distress  than  they  could  walk  a  hundred 
yards  before  the  use  of  the  spray.  In  some  instances  two  or  three  days 
daily  spraying  elapse  before  any  noticeable  improvement  takes  place,, 
this  comparatively  slow  effect  being  sometimes  due  to  awkward  inhalation, 
so  that  but  little  ipecacuanha  passes  into  their  bronchial  tubes.  The 
effect  on  the  cough  and  expectoration  is  also  very  marked,  these  both 
greatly  decreasing  in  a  few  days,  though  the  improvement  in  these 
respects  is  rather  slower  than  in  the  case  of  the  breathing  j  sometimes 
for  the  first  few  days  the  expectoration  is  even  rather  increased ;  it 
speedily  alters  in  character,  so  that  it  is  expelled  much  more  readily,  and 
thus  the  cough  becomes  easier,  even  before  the  expectoration  diminishes. 
The  patient  is  soon  enabled  to  lie  down  at  night  with  his  head  lower, 
and  in  a  week  or  ten  days,  and  sometimes  earher,  can  do  with  only  one 
pillow,  an  improvement  which  occurs  in  spite  of  fogs,  damp,  or  east 
winds,  nay,  even  whilst  the  weather  gets  daily  worse,  and  when  the 
patient  is  exposed  to  it  the  chief  part  of  the  day.  These  patients  all 
came  daily  to  the  hospital.  Of  course  it  would  be  much  better  to  keep 
a  patient  in  a  warm  room. 

Of  the  twenty-five  cases  all  were  benefited  except  one.  In  one  case 
the  improvement  was  very  gradual,  but  each  inhalation  produced  evident 
temporary  improvement.  In  twenty-one  cases,  the  average  number  of 
inhalations  required  was  9-4,  and  the  average  number  of  days  was 
twelve,  before  the  patients  were  discharged  cured.  The  greatest  number 
of  inhalations  in  one  case  was  eighteen,  and  the  smallest  three.  The 
case  longest  under  treatment  required  twenty-four  days,  the  shortest 
four. 

In  order  to  ensure  as  far  as  possible  only  the  topical  effects  of  the 
ipecacuanha  spray,  we  were  careful  to  direct  the  patient  to  spit  out,  and 
even  to  rinse  out  the  mouth  at  each  pause  in  the  administration,  for 
far  more  wine  collects  in  the  mouth  than  passes  into  the  lungs.  If 'this 
precaution  is  not  adopted,  sometimes  enough  is  swallowed  to  excite 
nausea  and  even  vomiting,  by  which  means  the  bronchial  mucus  is 
mechanically  expelled,  and  of  course  in  this  way  effects  temporary 
improvement.  Even  when  this  precaution  is  obsei-ved,  a  protracted 
inhalation  will  excite  nausea  and  sometimes  vomiting  by  the  absorption 
of  the  wme  by  the  bronchial  mucous  membrane ;  though,  strange  to  say 
vomitmg,  when  thus  induced,  was  long  delayed,  even  for  several  hours' 
nay,  sometimes  till  the  evening,  though  the  inhalation  was  used  in  the 
morning.    In  our  cases,  however,  llic  improvement  was  not  due  to  the 
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nauseating  effects  of  the  spray,  for  we  took  care  to  avoid  this  contin- 
gency, by  administering  a  quantity  inadequate  to  produce  this  result. 
The  duration  of  each  inhalation  will  depend  on  the  amount  of  spray 
produced  by  each  compression  of  the  elastic  ball,  or  on  the  susceptibility 
of  the  patient  to  the  action  of  ipecacuanha.    As  a  rule,  the  patient  at 
first  will  bear  about  twenty  squeezes  of  the  spray  without  nausea,  and 
will  soon  bear  much  more.    After  two  or  three  squeezes,  especially  on 
the  commencing  treatment,  we  must  pause  awhile.    It  is  necessary  to 
look  at  the  patient's  tongue,  and  tell  him  to  learn  to  depress  it ;  for  if 
the  tongue  is  much  arched,  it  will  hinder  the  passage  of  the  spray  to 
the  lungs.    It  is  a  good  plan  to  tell  the  patient  to  close  his  nose  with 
his  fingers,  and  to  breathe  deeply.    The  inhalation  should  be  used  at 
first  daily,  and  in  bad  cases  twice  or  thrice  in  the  day,  afterwards  every  ^ 
other  day  suffices,  and  the  interval  may  be  gradually  extended.    If  the  ' 
ipecacuanha  wine  is  diluted,  then  the  spray  must  be  used  a  longer  time. 
In  cold  weather  the  wine  should  be  warmed. 

We  have  tried  the  spray  with  very  satisfactory  results  in  a  few  cases 
of  a  more  severe,  though  closely  allied,  disease,  which  may  be  thus 
summarized  :— A  patient  has  suffered  for  several  years  from  severe 
"  winter  cough,"  with  much  dyspnoea,  cough,  and  expectoration,  and  on 
several  occasions  has  spat  up  a  considerable  quantity  of  blood.  The 
physical  signs  denote  slight  fibroid  consolidation  with  excavation  of 
both  apices  with  much  emphysema,  perhaps  atrophous  in  kind.  There 
is  little  or  no  rhonchus,  and  no  fever.  The  expectoration  may  be 
slight  or  very  abundant,  muco-purulent  or  purulent.  The  dyspncea  is 
perhaps  so  very  severe,  and  is  so  paroxysmal,  as  to  justify  calling  the 
case  bronchial  asthma  with  emphysema  and  fibroid  phthisis. 

In  this  class  of  cases  the  ipecacuanha  spray  is  almost  as  beneficial  as 
in  those  just  previously  described.  The  spray  soon  controls  the  dyspncea 
thus  enabling  the  patient  to  sleep,  greatly  lessens  expectoration  and 
cough,  and  by  these  means  really  improves  the  general  health.  As  m 
the  pJevious  cases,  the  first  inhalation  may  considerably  improve  the 
breathing,  though  the  eff-ects  are  not  permanent,  the  dyspnoea  returning 
in  the  evening,  so  that  spraying  is  needed  night  and  mormng,  and  may 
be  required  for  weeks  or  months,  the  ipecacuanha  appearing  rather  to 
mitieate  than  to  permanently  cure  the  dyspnoea. 

We  have  used  this  spray  in  cases  of  true  and  severe  bronchial  -thm^^^ 
with  very  opposite  results.  In  one  severe  case,  accompanied  by  a  great 
IS  of  bronchitis,  it  gave  veiy  great  rehef  The  other  pat^ent,  no  o 
m  had  been  all  his  life  asthmatic,  and  on  catchmg  even  a  shght  co  d 
h!;breathTng  became  greatly  oppressed.  In  this  i-^^-^-^J^'e 
cation  of  the'spray  considerably  aggravated  the  ^yspnc^a  e  n when 
wine  was  diluted  with  an  equal  quantity  of  water.  _  Po^^'^y  a  s 
weaker  solution  might  have  been  borne,  but  we  are  inclined  to  think 
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that  in  this  case  any  quantity  of  ipecacuanha  would  have  disagreed,  as 
the  tightness  of  breathing  increased  ahiiost  immediately  on  commenc- 
ing the  inhalation.    The  successful  case  was  a  very  severe  one.  For 
years  this  woman  had  suffered  from  bronchitic  asthma,  and  when  she 
applied  to  the  Hospital  was  unable  to  He  down,  owing  to  violent  parox- 
ysmal dyspnoea.     The  worst  attack  began  about  3  a.m.,  compelling 
her  to  start  out  of  bed  and  struggle  for  breath.    She  was  very  emphy- 
sematous, the  expiration  enormously  prolonged.    She  was  very  hoarse. 
The  first  inhalation  removed  the  hoarseness  in  a  few  minutes,  and  much 
improved  her  breathing,  which  continued  freer  till  midnight,  when  the 
dyspnoea  returned.    The  cough  became  easier,  and  she  expectorated 
more  freely.    Each  inhalation  always  gave  her  very  great  and  marked 
relief    She  walked  to  the  Hospital  with  great  difficulty,  being  con- 
strained to  stop  frequently.    On  entering  the  room  she  could  not  speak, 
but  laboured  violently,  and  with  loud  wheezing,  to  get  her  breath.  A 
few  inhalations  would  gradually  set  the  breathing  free,  so  that  air 
entered  more  and  more  freely,  with  gradual  diminution  of  the  wheezing, 
till  by  the  completion  of  the  inhalation  she  could  breathe  without  diffi- 
culty.   As  the  breathing  improved  she  could  feel  the  spray  descending 
lower  and  lower  in  her  chest.    At  first  it  would  seem  to  reach  only 
the  back  of  the  tongue,  then  the  top  of  the  sternum,  then  descend  to 
mid-sternum,  and  at  last  she  felt  as  if  it  reached  as  low  as  the  pit  of  the 
stomach.    This  improvement  was  maintained  through  the  day  but  at 
evening  a  relapse  would  occur ;  yet  her  nights,  though  at  first  bad,  were 
still  decidedly  better  than  before  the  treatment.    Soon,  however  the 
effects  became  more  lasting  and  she  slept  well.    On  discontinuing  the 
spray,  however,  the  breathing  again  grew  worse,  and  she  was  obliged  to 
revert  to  the  treatment;  but  unfortunately  she  so  easily  caught  cold 
and  so  bad  was  the  weather,  that  she  was  obliged  to  stay  away  for  days 
together.    Whi  st  her  breathing  improved,  the  cough  and  expectoratSn 
mended,  but  these  two  symptoms  continued  rather  troublesome  So 
marked  was  the  benefit  from  the  spray  that  the  patient  and  her  friends 
expressed  their  astonishment,  especially  at  the  prompt  relief  it  gave 

We  have  tried  it  in  several  additional  cases  o[  genuine  asthma 
but  with  unsatisfactory  results;  for  in  most  cases  it  las  conside  ablv 
ightened  the  breathing  to  such  an  extent  that  patients  Zcr  J^^a 
to  give  it  a  second  or  third  trial.  reiusea 

We  have  continued  to  carry  on  our  observations  with  ipecacuanha 
wme  spray,  and  with  results  confirmatory  of  the  statements  mnl  ^^ 
Bra  Me,.Mrna,    We  find,  howeve^,  that  so^X^^ 
intolerant  of  ipecacuanha  sprav  which  in  th^rr. 

W.atio„,  and  even  tightness'ofVea.t;"  "  "  aTvEut  r'"'  °' 
first,  to  dilute  the  wine  wit],  one  or  tL  „T    7"=^We,  tlierefore,  at 

especi.,  needM  Tor  PaUentr^rCr  wT  ^^^^'^d.^^^T 
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lividity ;  for  the  spray  may  for  some  hours  much  intensify  the  diffi- 
culty of  breathing  and  hvidity,  so  as  to  alarm  the  patient  and  friends. 

It  may  be  not  much  out  of  place  to  mention  here  that,  in  several 
instances,  we  have  found  the  spray  very  serviceable  in  non-febrile  inflam- 
matory sore  throats,  the  mucous  membrane  being  swollen  and  very  red 
We  have  found  it  useful,  too,  in  hoarseness  from  congestion  of  the  vocal 
cords  Where  the  hoarseness  has  lasted  a  few  days  only,  or  one  or 
two  weeks,  the  spray  often  speedily  cures  ;  but,  where  the  hoarseness 
has  persisted  three  months  or  longer,  the  spray  improves  the  voice  con- 
siderably, but  leaves  some  hoarseness. 

Dr  Hyde  Salter  strongly  recommends  ipecacuanha  in  hay-asthma 
and  in  other  forms  of  asthma,  employing  it  to  cut  short  a  paroxysm  of 
dvsDnoea     He  considers  that,  in  common  with  tobacco  and  antimony, 
it  controls  by  virtue  of  its  action  as  a  depressant.    He  prefers  it  to  the 
other  two  remedies  just  named,  and  gives  it  in  ^^^'ll^^f'^^^^J^ 
cause  depression,  but  too  small  to  excite  vomitmg.    Like  other  depress- 
an"  it  m';  t  be  given  at  the  very  beginning  of  the  attack  of  dyspnoea 
for  the  Sfluence  of  the  remedy  is  considerably  less  over  a  fully-developed 
at  ad:     He  prefers  the  powder  to  the  wine,  and  seldom  gives  less  than 
attack,    -ne  p  '  ,      ^   directed  only  against  each  attack  of 

T:Sj:ZJ^:^^^'^r.  other  respeL  untouched,  and  more 
pi:rane;t  r^^^^^  in  an  appropriate  diet,  and  a  climate 

suited  to  the  patient. 

Hyde  Salter  has  drawn  particular  f^^^^^^^J^l^'^^^^^^^^^ 
asthma.  As  persons  prone     asthma  su^er^^^^^^^^^^  ^^^^^^ 
after  a  meal,  and  the  sina  lest  quantity  of  W^^^^^^^^      gg  ^^^^^^^  ^^^^^^ 

therefore  the  meals  must  be  small,  and  <i'f;f  .  .^l,e  often  wards  off  an 
.nonly  at  night,  seeming  to  be  '^^ZtX  o'ol^^^^^^  Me  meal,  therefore  an 
attack.    The  attacks  are  e^P^^^^^^^y  °        '  per  •  in  fact,  should  take  no  full 

asthmatic  should  take  a  light  tea,  and  go  -  t^°"^-PP;  ^^^hmatics  must  rise 

meal  after  two  o'clock.    Break  ast  shouM  b     he  ch^e  cooked,  and 

early,  to  avoid  a  too  prolonged  f-t-    Th-    food  m        J_  ^^^^  ^^^^  ^^^^  ^^.^^^ 
nutritious.    Milk  and  eggs  form  a  good  d^et.    Coco  ^^^^  ^^^^ 

better  than  either.    Mutton  is  l^f^'^f  J^^^^l^V  vegetabk    may  be  pemritted 
be  prohibited;  new  boiled  P°  ^toes  m   su^cu^^n  ^ 
Fisll  is  suitable.    Cheese,  dessert  pi^sei-ved  mera^ 

stimulants  of  any  kind  are  genei^l  y  bad     Heavy  3,    H  not 

taining  much  carbonic  acid,  are  the  ^  Us  bulk,  as  the  attack  gene- 

be  large,  although  food  does  not  p^duc^  the  l^^f^^J^  .^coming  empty.  Mos 
rally  occurs  some  hours  after  a  Dr.  Pndham,  who  has  had  grea 

asthmatics  may  eat  ^'^at  they  like  at  b^eddas  i^^^d  out  the  importance  o 

success  in  the  treatment  of  ^^f^^^^, .^l^en "-sLkfast  at  eight,  haK  a  pmt  of 
a  regulated  diet,  orders  the  following  regimen  ^^^^^ 
,Jn  tea  or  coffee,  with  a  little  cream,  and  two  o  ^^^^  ^^^^^^  ^ 

^  one  two  ounces  of  fresh  beef  or  mutton  ^^^^^^  ^^^^  ,  of  weak  brandy 
J.;i:;ad  or  well-boiled        J^^^^^^^^^  seven,  two  ounces  of  meat  and 

and-water,  or  toast-and-water^fl^i  immw. 
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two  ounces  of  dry  bread.  He  prohibits  drinking  for  an  hour  before  dinner  or  supper, 
and  till  three  hours  after  meals.  When  digestion  has  improved,  he  allows  thi^e 
ounces  of  meat  twice  a  day.  Dr.  Salter  gives  the  following  excellent  remarks  on  the 
climates  suitable  for  asthmatics : — 

{a.)  Residence  in  one  locality  will  radically  and  permanently  cure  asthma  resistmg 

all  treatment  in  another  locality. 

(3.)  The  localities  most  beneficial  to  the  largest  number  of  cases  are  large,  populous, 

and  smoky  cities. 

(c.)  That  this  effect  of  locality  depends  probably  on  the  air. 

(<^.)  That  the  air  which  would  be  imagined  to  be  the  worst  for  the  general  health 
is,  as  a  rule,  the  best  for  asthma ;  thus  the  worst  parts  of  cities  are  the  best,  and  con- 
versely. 

(i?. )  This  is  not  always  the  case,  the  very  reverse  being  sometimes  so. 
(/)  That  there  is  no  end  to  the  apparent  caprice  of  asthma  in  this  respect. 
(/.)  That  possibly  there  is  no  case  of  asthma  that  might  not  be  cured  if  the  right 
air  could  be  found. 

(;«.)  That  the  disposition  is  not  eradicated,  but  merely  suspended. 

Ipecacuanha  Avill  in  many  cases  of  whooping-cough  often  lessen  the 
severity  and  frequency  of  the  paroxysms,  and  will  frequently  arrest  the 
vomiting  they  produce.  Dr.  Phillips,  and  some  other  observers,  con- 
sider ipecacuanha  especially  useful  when  the  attacks  of  coughing  are 
accompanied  by  retching  and  vomiting.  Like  other  whooping-cough 
remedies,  it  often  fails  in  cases  apparently  in  all  respects  similar  to 
those  it  benefits,  and  in  certain  epidemics  it  appears  to  be  all  but 
useless. 

It  is  also  supposed  to  be  a  diaphoretic.  Of  course  it  excites  sweating 
when  it  excites  nausea ;  but  even  irrespective  of  this  condition,  it  may 
perhaps  be  a  diaphoretic. 

It  has  been  highly  praised  for  its  efficacy  in  hemorrhages,  as  in 
epistaxis,*  bleeding  from  the  lungs  or  womb,  and  the  flooding  after 
deliveiy.  Some  of  its  advocates  give  even  drachm  doses  of  the 
powder. 

In  flooding  after  delivery,  Higginbotham  recommends  ipecacuanha 
in  quantity  sufficient  to  produce  vomiting,  and  to  this  effect  he  ascribes 
its  great  efficacy  in  arresting  haemorrhage.  In  his  hands  this  treatment 
succeeded  in  the  most  desperate  flooding  cases ;  but  it  may  well  be 
doubted  whether,  beyond  its  emetic  effect,  ipecacuanha  exerts  any 
influence  over  uterine  hsemorrhage.  Zinc  would  probably  answer 
equally  well.  Dr.  George  Bird  tells  me  that  he  once  witnessed,  in  the 
case  of  a  Syrian  Jewess,  the  prompt  suppression  of  flooding  by  her 
attendant,  who  crammed  down  the  patient's  throat  a  handful  of  her 

*  Dr.  Martin,  of  Geneva,  arrests  epistaxis  (the  blood  generally  coming  from 
one  nostril)  by  compressing  the  facial  artery  of  the  side  upon  the  upper  jaw  near 
the  nose,  thus  lessening  the  supply  of  blood  to  the  nose.  Is  it  possible  to  arrest 
Hooding  by  compressing  the  aorta,  in  the  manner  adopted  by  Dr.  Murray  in 
aneurism  ?  ^ 
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liair.  Probably  the  mechanical  excitation  of  vomiting  would  prove 
useful  in  flooding. 

Trousseau  recommended  ipecacuanha  to  be  taken  for  some  days  im- 
mediately after  childbirth,  as  a  useful  means  to  promote  the  natural 
functions  peculiar  to  that  time. 

Ipecacuanha  acts  more  surely  as  an  emetic  when  given  in  divided 
doses,  at  short  intervals  ;  as  five  grains  in  a  little  warm  water  every  five 
or  ten  minutes. 


VERATRUM  VIRIDE. 
VERATRUM  ALBUM. 
VERATRTA  (Sabadilla). 

VERATRUM  VIRIDE  contains  two  alkaloids,  viridia  and  veratroidia,  and 
these  differ,  both  physiologically  and  chemically,  from  veratria  derived 
from  sabadilla  seeds.  Veratroidia  is  placed  physiologically  between 
viridia  and  veratria. 

Viridia  causes  great  muscular  weakness,  slow  pulse,  greatly  lowered 
arterial  pressure,  muscular  thrills,  convulsions,  diminution,  and  at  last 
loss  of  reflex  action  (in  frogs),  but  produces  no  purging,  nor  vomiting, 
nor  sneezing  when  snuffed  into  the  nose. 

Viridia  acts  directly  on  either  the  muscular  substance  or  the  ganglia  of  the  heart ; 
for  (I)  it  affects  the  heart  when  the  pneumogastric  is  divided,  (2)  and  when  it  is 
directly  applied  to  the  heart's  substance.  .   .i,     «•  .  r 

The  considerable  diminution  of  arterial  pressure  is  partly  due  to  the  effect  of  the 
dru£r  on  the  heart,  but  it  is  supposed  also  to  paralyze  the  vaso-motor  centres. 

DimLtion  of  reflex  action  is  not  due  to  the  influence  of  vind.a  on  the  muscles 
ne™  and  must  therefore  be  due  to  the  depression  of  the  reflex  function  of  the 


or 
cord 


Veratroidia,  more  irritating  than  viridia,  causes  sneezing  vomiting, 
diarrhoea,  thrills,  and  convulsions.  Like  viridia,  it  is  a  spmal  depressant, 
Tt  affects  the  circulation  less  than  viridia. 

Veratria  (from  Sabadilla  seeds)  is  an  irritant,  and  excites  sneezing 
yo  Jtln.  purging,  violent  twitchings  and  convulsions,  and  afterwards 
la  mScula?  weakness  with  loss  of  electric  irritability.    The  pulse  is 
rfi"ckened  and  strengthened,  then  slowed,  and  afterwards  becom^^ 
atnrsi  qu  •  „„„„iar     The  twitchings  and  convulsions  aie  prob- 

l";fik;t '<^;^ .0  «?e  eJec.  of  .he  veva.ria  on  t.,e  muscles,  and  partly 
on  the  cord. 
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The  twitchings  and  convulsions  are  not  produced  by  the  action  of  veratria  on  th-c 
brain,  as  they  occur  after  section  of  the  spinal  cord.  They  are  partly  due  to  the 
direct  action  on  the  muscles,  for  they  occur  when  the  cord  is  destroyed,  and  lu 
animals  whose  nerves  are  paralyzed  by  curare. 

Veratria  heightens  the  reflex  function  of  the  spinal  cord,  powerful 
muscular  contraction  being  excited  by  the  movements  of  the  animal,  or 
by  an  irritation.    The  frog  soon  becomes  tetanized. 

That  veratria  affects  the  cord,  is  shown  by  the  experiments  of  Kolliker  and  Gutt- 
mann,  who  found  that  if  an  artery,  the  femoral  or  aorta,  were  tied  and  the  animal 
then  poisoned,  still  the  parts  protected  by  the  ligature  from  the  action  of  the  poison 
were  tetanized. 

Veratria  produces  in  frogs  great  muscular  weakness,  loss  of  voluntary 
power,  and  muscular  contractility  on  galvanic  stimulation.  Veratria  pro- 
duces paralysis  likewise  in  warm-blooded  animals,  but  tetanus  very 
rarely. 

How  are  these  phenomena  produced  ?  By  the  direct  action  on  the  muscles  or  by 
exhaustion  from  the  convulsions  (tetanic  contractions)  ? 

The  general  paralysis  of  the  voluntary  muscles  is  not  owing  to  muscular  exhaus- 
tion produced  by  powerful  tetanic  contractions  :  for  paralysis  is  produced  in  warm- 
blooded animals  without  tetanus,  and  in  frogs  muscular  contractility  is  lost  in  limbs 
protected  from  tetanus  by  division  of  their  nerves  ;  for,  on  severing  the  femoral  nerve, 
the  muscles  lose  their  irritability  as  soon  as  those  of  a  limb  with  an  unsevered  nerve, 
although,  owing  to  the  division  of  the  femoral  nerve,  no  tetanic  convulsions  in  the 
limb  take  place.  Further,  by  tying  the  abdominal  aorta  to  protect  the  posterior 
extremities  from  the  influence  of  the  poisoned  blood,  they  became  tetanized,  but 
retained  their  irritability  for  a  considerable  time.  The  paralysis  is  not  owing  to  any 
alteration  in  the  trunks  of  the  motor  nerves  ;  for,  so  long  as  the  muscles  contract 
under  direct  galvanic  stimulation,  so  long  do  nerves  conduct  impressions  to  the 
muscles.  The  rapid  occurrence  of  rigor  mortis  and  acid  reaction  of  the  muscles 
make  it  probable  that  veratria  kills  the  muscles ;  for  these  phenomena  do  not  set 
in  early  after  nerve-poisoning.  Veratria  induces  rigor  as  soon  as  muscular  irritability 
is  destroyed.  It  produces  no  morphological  change  in  the  muscles  till  rigor  mortis 
sets  in. 

Bezold  and  Hirt  believe  that  veratria,  besides  acting  on  the  muscles, 
paralyzes  the  ends  of  the  motor  nerves. 

After  weak  doses,  a  period  occurred  when  the  nerves  failed  to  conduct  impressions 
to  the  muscles,  whilst  the  muscles  themselves  contracted  after  direct  stimulation. 

The  effect  of  veratria  on  the  sensory  nerves  has  not  been  ascertained. 
Applied  to  the  skin  it  causes  numbness,  and  therefore  paralyzes  the 
sensory  nerves. 

Veratria  affects  the  heart  muscles  like  the  voluntary  muscles. 

After  death  the  heart  is  dilated  and  flaccid  and  does  not  contract  by  galvanic 
stimulation.    It  probably  docs  not  influence  the  heart  through  thj  pncumogastric 
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nerve  ;  at  least,  after  destroying  the  functions  of  this  nerve  by  curare,  veratria  still 
paralyzed  the  heart. 

As  veratria  affects  the  frog's  heart  much  less  than  the  other  muscles,  and  as,  unlike 
the  effect  of  most  other  cardiac  poisons,  the  cessation  of  the  heart's  contractions- 
takes  place  in  physiological  order,  Guttmann  concludes  that  it  is  less  markedly  a 
heart-poison  than  many  other  toxic  agents. 

Experiments  appear  to  show  that  veratria  first  stimulates  and  then  paralyzes  the 
nucleus  and  terminations  of  the  pneumogastric  nerve,  and  the  vaso-motor  centre,  and 
depresses  the  respiratory  centre. 


Veratria  ointment  excites  a  sensation  of  warmth  and  pricking,  followed 
by  coldness.    Unless  applied  for  some  time  it  does  not  excite  inflam- 
mation, but  it  then  produces  a  red  itching  rash.    It  is  a  very  efficacious 
remedy  in  neuralgia,  and,  like  aconite,  has  most  influence  over  neuralgia 
of  the  fifth  nerve.    An  ointment  of  the  Phavmacopceial  strength  is 
generally  strong  enough  when  applied  to  the  face,  but  in  other  neural- 
gias a  stronger   ointment  is   required.    Dr.  Turnbull,  who  largely 
employed  veratria  ointment,  used  a  preparation  containing  twenty  and 
sometimes  even  forty  grains  to  the  ounce.    These  strong  ointments  not 
uncommonly  prove  very  useful  in  sciatica  when  rubbed  along  the  course 
of  pain  for  twenty  minutes  to  half  an  hour,  twice  or  three  tunes  a  day. 
This  strong  ointment  is  sometimes  useful  in  the  neuralgic  pam  conse- 
quent upon  shingles.    The  susceptibility  to  its  action  vanes ;  thus,  m 
some  persons,  it  readily  produces  numbness  and  a  sensation  of  coldness, 
which  may  last  several  days. 

Like  aconitia  ointment,  it  is  often  useful  in  sick  headache,  where  the 
pain  is  accompanied  and  followed  by  tenderness  of  the  skm.  It  shouM 
be  well  rubbed  over  the  seat  of  pain  on  the  very  commencement  of  the 
attack  It  excites  less  irritation  and  sometunes  succeeds  bettei  than 
T  aconite,  often  very  quickly  subduing  the  pam,  preventmg  the 
wiai^g,  and  reducing  the  duration  of  an  attack  to  one  or  two  hours 
or  even  to  a  few  minutes,  while  previous  to  the  veratna  treatment  it 

'''Tt:^Z{  '^^I'^t^r.e.  -  rheumatic  ioints,  and  no 
doulJ;  U  refeves  some  cases,  although,  unfortunately,  .t  more  generally 

^'Turnbull  also  applied  the  ointment  to  the  chest  of  patients  suffering 
.o^rS^^::  with  rapid  irregular  pul^  hurried  br^  ^  ^ 

::StcommcIlyr.ieved>ep« 

--^Ca^s^d  --t^:^"^ 
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the  Stronger  ointments,  not  to  apply  them  to  the  broken  skin,  or  they 
will  excite  much  pain  and  inflammation. 

When  sniffed  up  the  nose  the  smallest  quantity  excites  violent  sneez- 
ing, sometimes  lasting  for  hours. 

The  active  principles  of  these  substances  pass  readily  mto  the  blood, 
as  is  sufficiently  proved  by  the  symptoms  they  occasion ;  dull,  heavy, 
frontal  headache,  sometimes  accompanied  by  shooting  or  stabbmg  pam 
over  one  or  both  brows,  in  the  pit  of  the  stomach,  and  at  the  region  of 
the  heart.  The  heart  is  gi'eatly  affected  ;  for  the  pulse  grows  slow  and 
weak,  and  may  sink  from  70  or  80  to  40  or  35  beats  in  the  minute, 
becoming  at  the  same  time  so  feeble  as  scarcely  to  be  felt  at  the  wrist. 
Pushed  to  the  full  extent,  this  drug  greatly  prostrates  the  muscular 
strength— to  the  extent,  perhaps,  of  rendering  walking  impossible,  and 
the  muscles  may  twitch  and  j erk  spasmodically.  The  surface  is  bedewed 
with  a  clammy  sweat,  the  features  are  pinched,  and  there  may  be  com- 
plete bUndness  and  deafness,  but  delirium  is  rare.  Dangerous  as  these 
symptoms  appear,  yet  they  speedily  pass  away  if  the  drug  is  discon- 
tinued. Some  self-experimenters  have  experienced  dull  aching  pains, 
made  worse  by  movement,  and  tonic  and  atonic  contractions  of  the 
muscles,  sometimes  violent,  especially  of  the  face  and  extremities. 
This  substance  has  the  same  prostrating  effect  on  birds,  and  in  America 
is  sometimes  used  to  destroy  these  animals ;  it  makes  them  too  weak 
to  fly,  and  thus  they  are  easily  caught ;  but  if  left  awhile,  the  effects  of 
the  drug  pass  off,  and  they  escape. 

Veratrum  has  been  compared,  on  the  one  hand,  to  digitalis ;  on  the 
other,  to  aconite.  like  digitaUs,  it  is  said  to  strengthen  the  contrac- 
tions of  the  heart,  and  to  weaken  them  only  when  the  dose  is  exces- 
sive. The  properties  of  veratrum  appear  to  be  more  allied  to  those 
of  aconite. 

Veratrum  has  been  said  to  lower  the  temperature  in  health ;  but  this 
is  not  the  case  according  to  the  late  Dr.  Squarey's  observations  on 
University  College  Hospital  patients. 

Veratrum  viride  has  been  employed  in  the  convulsions  of  children, 
chorea,  typhoid  fever,  scarlet  fever,  measles,  pneumonia,  and  pleurisy. 
In  regard  to  pneumonia  and  pleurisy,  some  authorities  consider  that 
veratrum  is  useful  only  in  the  asthenic  forms,  acting  then  like  tartar- 
emetic  or  aconite;  others,  however,  as  confidently  recommend  this 
remedy  in  the  asthenic  forms.  Numerous  published  cases  tend  to 
support  the  efficacy  of  this  remedy  in  pneumonia.  Of  forty  cases 
published  by  Dr.  Kieman,  five  died,  making  a  percentage  of  12-5  ; 
but  some  of  these  were  in  a  desperate  condition  before  undergoing 
treatment,  so  that  the  percentage  is  probably  higher  than  it  would  have 
been  had  the  medicine  been  employed  at  the  beginning  of  the  attack. 
Dr.  Drasche  has  recorded  seventy-three  cases,  showing  the  beneficial 
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effect  of  the  remedy.  It  greatly  lessened  the  pulse,  and  lowered  the 
temperature  from  i°  to  3°  C,  quieted  the  breathing,  changed  the 
character  of  the  expectoration  to  a  light  yellow  colour,  rendered  it 
scantier,  and  calmed  the  patients.  It  did  not  appear  to  shorten,  but 
seemed  even  to  lengthen,  the  acute  stage.  This  observer  states  that 
veratrum  retards  the  resolution  of  the  lung,  and  sometimes  produces 
vomiting  of  watery  grass-green  fluid,  and  occasionally  diarrhoea.  On 
discontinuing  the  remedy  before  the  decline  of  the  disease,  the  pulse 
again  immediately  rises.  The  experience  of  others,  though  favourable 
to  the  veratrum  treatment,  has  not  been  so  successful;  indeed,  it 
is  obvious  how  very  difficult  it  is  to  ascertain  whether  the  effects  attri- 
buted to  it  were  really  due  to  the  veratrum.  According  to  some 
observers,  veratrum  reduces  the  pulse,  but  often  only  temporarily,  and 
if  its  effects  are  to  be  maintained,  it  must  be  given  in  increasing  doses. 
Further,  while  it  is  admitted  that  the  temperature  is  reduced,  it  is  not 
lowered  to  the  extent  stated  by  Drasche,'  nor  is  the  inflammation 
checked  or  shortened. 

Typhoid  fever,  it  is  said,  may  be  beneficially  treated  by  veratrum. 

Oulmont  has  pointed  out  that  the  alkaloid  veratria  will  not  produce 
the  eff'ects  just  described,  which  must  therefore  be  owing  to  some  other 
constituent  of  the  plant ;  hence  the  tincture,  not  the  alkaloid,  should 

be  used.  . 

In  the  treatment  of  the  foregoing  diseases  it  is  better  to  give  small 
doses,  as  one  or  two  minims  every  hour,  rather  than  larger  ones  at 
longer  intervals.  It  has  been  pointed  out  already,  that  it  is  requisite 
to  augment  the  dose  gradually  in  order  to  keep  the  pulse  down  other- 
wise it  will  sometimes  suddenly  rise  to  120  or  140  beats,  which,  how- 
ever, may  be  reduced  again  in  a  few  hours  by  a  small  mcrease  of  the 
dose 

Veratrum  is  said  to  be  efficacious  in  removing  the  pain  of  acute 
rheumatism,  and  in  controlling  and  shortening  the  fever.  It  is  also 
said  to  be  of  service  in  neuralgia,  sciatica,  and  lumbago,  and  m  the 
"  congestive  headache  "  which  occurs  at  the  menstrual  penod._  _ 

Veratrum  album  has  been  used  with  success  in  the  vomitmg  and 
purging  of  summer  diarrhoea. 


COLCHICUM. 

WHILE  the  physiological  effects  of  colchicum  .-^■7^^^/'^?;^^;;°;;^°^, 
of  veratrum,  yet  one  drug  cannot  be  therapeutically  substituted  for  the 

°t'rong  preparations  of  colchicum,  applied  to  the  skin,  irritate,  excite 
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redness,  pricking,  and  smarting,  and  the  powder  of  colchicum 
sniffed  up  the  nose  excites  sneezing  and  watery  discharge  from  the 

eyes  and  nose.  ,    .  .    .  . 

Colchicum  is  acrid  to  the  taste,  produces  much  irritation  of  the 
feuces,  with  increase  of  saHva,  sometimes  in  such  quantity  as  might 
well  be  termed  salivation. 

Colchicum  is  an  irritant  to  the  stomach  and  intestmes,  and  produces 
its  effects,  whether  swallowed,  or  injected  into  the  veins. 

Small  doses,  continued  for  some  time,  produce  a  coated  tongue  and 
disagreeable  taste,  impair  the  appetite,  excite  more  or  less  thirst,  with 
pain  at  the  epigastrium,  rumblings  of  the  stomach,  and  looseness  of 
the  bowels. 

Should  vomiting  occur,  the  ejected  matters  are  biUous,  or  composed 
of  mucus,  and  after  a  large  dose  may  contain  blood.  The  stools  are 
soft,  or  even  liquid,  and  of  a  high  colour  ;  but  after  a  large  or  poison- 
ous quantity  they  are  at  first  of  the  character  just  mentioned,  but  after- 
wards become  dysenteric,  consisting  of  slime  and  blood,  accompanied 
with  much  straining  and  cutting  pains  in  the  belly.  Even  when 
injected  under  the  skin,  colchicum  affects  the  intestinal  canal  in  the 
same  way. 

Colchicum  is  rarely  used  in  diseases  of  the  ahmentary  canal.  It  has 
been  employed  as  a  cholagogue.  Rutherford,  in  his  recent  investiga- 
tions, finds  that  colchicum  in  large  doses,  given  to  fasting  dogs,  con- 
siderably increases  the  bihary  secretion,  and  at  the  same  time  it  purges 
powerfully. 

Colchicum,  it  is  supposed,  is  most  serviceable  in  both  gout  and 
rheumatism  when  it  purges  ;  but  others  hold  purgation  to  be  not  only 
unnecessary  but  injurious ;  and  there  is  no  doubt  that  colchicum  will  as 
quickly  cure  an  attack  of  gout  without  purging. 

Colchicum  quickly  enters  the  blood,  and  in  full  doses  soon  excites 
warmth  at  the  stomach,  with  a  glow  and  outbreak  of  perspiration  of 
the  whole  surface  of  the  body,  throbbing  of  the  vessels,  and  reduction 
of  the  force  and  frequency  of  the  pulse. 

Poisoning  by  this  plant,  or  its  preparations,  produces  profound 
prostration,  sometimes  pain  in  the  head,  pinched  features,  perspiring, 
clammy  skin,  small,  weak,  or  intermittent  quick  pulse,  and  not  unfre- 
quently  strong  muscular  twitchings,  accompanied  by  pain ;  indeed, 
pains  have  been  felt  in  all  the  extremities,  and  Dr.  Henderson  narrates 
a  case  in  which  most  of  the  joints  were  painfully  affected.  Colchicum 
is  said  to  cause  pain  in  the  urinary  tract,  with  smarting  on  micturition. 

After  a  quantity  sufficient  to  produce  the  symptoms  just  detailed,  the 
stomach  and  intestines  are  found  much  congested  and  inflamed. 

It  is  reputed  to  be  diuretic,  and  to  stimulate,  even  in  healthy  per- 
sons, the  secretion  of  a  large  quantity  of  urinary  water  and  uric  acid ; 
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but  these  statements  have  not  been  confirmed  by  the  observations 
either  of  Bocker  or  Garrod,  which  show  that  if  it  acts  at  all  on  the 
kidneys,  colchicum  rather  lessens  the  amount  of  excreted  water,  urea, 
and  uric  acid. 

To  Dr.  Garrod  the  profession  is  indebted  for  an  exact  knowledge  of 
the  nature  of  gout.  This  philosophical  observer  has  shown  that  in 
gout  there  is  retention,  with  possibly  increased  formation,  of  uric  acid 
in  the  system.  From  the  urine  of  gouty  patients,  very  little,  and  in 
some  cases,  even  no  uric  acid  can  be  obtained,  while  plenty  can  be 
detected  in  their  blood.  The  urates,  thus  circulating  through  the 
tissues,  are  deposited  in  various  parts  of  the  body,  and  excite  active  and 
painful  inflammation. 

It  is  argued,  however,  that  urates  are  not  deposited  in  the  cartilaginous  and  fibrous 
tissues,  for  it  is  said  if  so  they  should  be  more  abundant  close  to  the  vessels,  whilst 
it  is  v/ell  known  that  they  are  earliest  seen  and  exist  most  plentifully  in  cartilages, 
near  their  synovial  surface,  that  is  at  the  greatest  distance  from  the  blood-vessels ; 
hence  it  is  maintained  that  the  urates  are  not  deposited  but  are  always  associated 
in  gout  with  much  mal-nutrition  ;  thus  an  excess  is  formed  of  urates  which  remain 
unabsorbed  in  the  slightly  vascular  and  non-vascular  tissues,  and  of  course  accumulate 
in  those  structures  at  the  greatest  distance  from  the  vessels.  If  this  view  is  correct, 
the  gouty  inflammation  cannot  be  set  up  by  tlie  irritation  excited  during  the  deposition 
of  the  urates,  but  is  due  to  some  hitherto  undiscovered  cause.  

Colchicum,  it  is  well  known,  gives  prompt  relief  from  the  pam, 
inflammation,  and  fever  of  gout.  But  how?  Does  colchicum  cause 
the  elimination  of  uric  acid  from  the  system  through  the  kidneys,  and 
so  remove  the  condition  on  which  the  gout  immediately  depends? 
Now  Dr.  Garrod  has  experimentally  shown  that  colchicum  exerts  no 
influence  on  the  elimination  of  uric  acid  in  gouty  people.  Colchicum 
must,  therefore,  control  gouty  inflammation  without  in  any  way  affect- 
ing the  condition  on  which  the  gouty  inflammation  in  the  first  mstance 
depends  Hence  colchicum  is  merely  palliative,  removmg  for  a  tune 
the  patient's  suff-erings,  but,  as  experience  abundantly  proves,  m  no 
way  protecting  him  from  their  recurrence.  For  it  is  on  all  hands  accepted 
that  colchicum  is  inoperative  to  prevent  a  return  of  the  attack ;  nay, 
many  who  suffer  from  it  are  of  opinion  that,  while  the  medicme 
removes  altogether  an  existing  attack,  it  ensures  the  speedy  return  of 
another.  Hence  gout-ridden  people  commonly  advise  their  Mlo^y- 
sufferers  to  abstain  from  colchicum.  But  a  gouty  sufferer  is  apt  to 
continue  gout-engendering  habits,  and  to  forget  that,  as  he  giows  older, 
his  gouty  tendency  becomes  stronger.  _ 

The  effect  of  colchicum  on  the  gouty  inflammation  is  ^^^J^l''^  '^^^ 
a  large  dose  of  the  medicine,  say  a  drachm  of  the  wine,  o^en  r  mo  e 
the  severest  pain  in  the  course  of  one  or  two  hours,  and  ^"^^^^  '^/^^J 
the  swelling  and  heat  subside.     Some  observations,  conducted  Dy 
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Dr  Rickards  and  myself,  show  that,  while  the  pain  is  thus  quickly  subdued, 
the  temperature  of  the  body  falls  very  Httle  during  the  day,  but  on  the 
following  morning  there  is  generally  a  considerable  declme,  and  often  a 
return  to  the  healthy  temperature ;  but,  should  the  fall  be  postponed 
a  longer  time,  then  on  the  second  day  after  the  use  of  the  colchicuni 
a  continuous  decline  of  the  temperature  takes  place,  till  all  fever  dis- 
appears. 

It  has  been  suggested  that  all  vascular  depressants  (including,  of  course,  colchicum) 
act  in  the  same  way ;  that  by  slowing  the  heart  less  blood  is  directed  to  the  inflamed 
tissues,  and  by  dilating  the  arterioles  generally,  blood  is  drawn  off  from  the  inflamed 
pari,  and  by  this  twofold  action  diminishing  the  flow  of  blood  to  the  peccant  organ, 
the  inflammation  is  reduced.    (See  Aconite.) 

To  a  small  extent  colchicum  may  possibly  act  in  this  manner ;  but  were  this 
the  sole  explanation  of  its  action  it  ought  to  subdue  all  inflammations  equally,  but 
whilst  it  will  abolish  gouty  inflammation,  as  if  by  magic,  it  exerts  scarcely  any  influence 
on  other  inflammations. 

There  are  two  methods  of  employing  colchicum.  Some  give  small 
doses,  others  give  a  drachm  of  the  wine,  others  even  two  drachms  at  a 
time.  The  larger  dose  sometimes  produces  sickness,  diarrhoea,  and 
great  temporary  weakness.  But  it  extinguishes  the  pain  at  once.  Small 
doses  give  like  results  only  after  some  days. 

Colchicum  is  sometimes  of  use  in  the  treatment  of  various  diseases 
occurring  in  gouty  persons ;  for  instance,  bronchitis,  asthma,  chronic 
urticaria  and  other  eruptions,  dyspepsia,  &c. 
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Podophyllum  is  a  powerful  purgative  and  cholagogue. 

Dr.  Anstie,  who  has  studied  the  action  of  the  podophyllum  on  dogs 
and  cats,  found  that  in  from  two  to  ten  hours  after  the  injection  of  an 
alcoholic  solution  into  the  peritoneal  cavity,  and  after  the  effects  of  the 
alcohol  had  ceased,  podophyllum  excited  vomiting  and  almost  incessant 
diarrhoea.  Dr.  Anstie  does  not  usually  describe  the  character  of  the 
stools ;  but  in  one  experiment  he  states  that  they  consisted  of  glairy- 
mucus,  and  in  two  other  experiments  the  stools  were  highly  coloured 
with  what  looked  like  bile.  In  many  of  the  experiments  the  stools 
contained  blood.  The  animals  suffered  great  pain,  and  soon  became 
exhausted.  At  the  posi-moricm  examination  the  oesophagus  was  healthy,, 
but  the  stomach  somewhat  congested,  induced.  Dr.  Anstie  suggests,  by 
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the  violent  efforts  .  of  vomiting.  The  small  intestines,  especially  at  the 
lower  part  of  the  duodenum,  were  intensely  congested,  and  in  some 
instances  the  lower  part  of  the  duodenum  was  extensively  ulcerated. 
The  large  intestines  were  but  slightly  inflamed.  Although  the  injec- 
tions were  poured  into  the  abdominal  cavity,  the  peritoneum  itself  was 
not  at  all  inflamed,  not  even  around  some  unabsorbed  granules  of 
podophyllin.  The  contents  of  the  intestines  were  liquid.  In  all  the 
instances  in  which  the  effect  of  the  medicine  on  the  heart  and 
respiration  is  mentioned,  respiration  ceased  before  the  heart 
stopped. 

From  these  experiments  it  appears  evident  that  podophyllin  has  an 
especial  affinity  for  the  small  intestines,  and  chiefly  for  the  duodenum. 

The  results  of  these  experiments,  and  the  fact  that  podophyUin  pro- 
duced no  apparent  change  in  the  liver,  led  Dr.  Anstie''  to  conclude  that 
it  is  not  a  cholagogue.  The  Edinburgh  Committee  carefully  investi- 
gated the  action  of  podophyllin  on  healthy  non-fasting  dogs,  and  their 
reporter,  Dr.  Hughes  Bennett,  states  that  doses  of  podophyllin  varying 
from  two  to  eight  grains  diminished  the  solid  constituents  of  the  bile, 
whether  purgation  took  place  or  not,  and  that  doses  which  produced 
purgation  lessened  both  the  fluid  and  solid  constituents  of  the  bile. 
(See  Mercury.) 

Indeed  these  investigators  found  that  in  non-fasting  animals  all  the 
reputed  cholagogues  failed  to  increase  the  bile,  and  further,  if  they 
purged  they  even  diminished  it.  Some  experiments  by  Rohrig  on 
fasting  animals  being  opposed  to  these  statements,  led  Dr.  Rutherford 
to  reinvestigate  this  question.  He  finds  that  podophyllin  injected  into 
the  duodenum  of  a  fasting  dog  increases  both  the  water  and  the  solid 
constituents  of  the  bile ;  and  this  increase  is  greater  when  the  bile  is 
allowed  to  flow  into  the  intestine  than  when  it  is  drained  off  by  a  canula. 
The  augmentation  of  the  secretion  is  greatest  when  the  drug  does  not 
purge  severely ;  indeed,  when  it  does  purge  violently,  it  may  lessen  the 
biliary  secretion. 

Drs.  Rutherford  and  Vignal  confirm  Rohrig's  statements  concernmg 
the  influence  of  other  drugs  on  the  liver  secretion  in  fastmg  annnals. 
They  find  that  aloes,  rhubarb,  senna,  colchicum,  taraxacum,  and  scam, 
mony,  increase  the  biliary  secretion;  that  podophyllm,  aloes,  rhubarb, 
colchicum,  and  croton  oil,  are  the  most  powerful  biliary  excitants,  senna 
and  scammony  less  so:  and  that  they  all  increase  the  water  and  the 
.solids  of  the  bile.  Taraxacum  they  find  is  only  a  feeble  hepatic  stimu- 
lant. Rutherford  thinks  they  act  directly  on  the  hepatic  cells,  and  not 
by  increasing  the  blood  supply.  Rohrig  found  that  calomel  given  to 
fasting  dogs  would  not  recall  the  secretion  when  the  flow  had  stopped, 
though  the  drug  would  increase  it  when  the  bile  had  only  d.min.shed 
Drs.  Rutherford  and  Vignal  find,  however,  that  calomel  generally 
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lessens  both  the  water  and  the  solids  of  the  biliary  secretion,  thus  affect- 
ing alike  fasting  as  non-fasting  animals. 

Drs.  Rutherford  and  Vignal  endeavour  to  reconcile  the  apparently 
conflicting  results  of  their  experiments  and  those  of  the  committee 
presided  over  by  Dr.  Bennett. 

The  absorption  of  food,  they  say,  is  undoubtedly  followed  by 
increased  biliary  secretion.  The  purgative  probably  diminishes  the 
amount  of  food  absorbed,  seeing  that  it  tarries  a  less  time  in  the  intes- 
tines, and  this  probably  overbalances  in  the  course  of  the  day  the 
stimulation  of  the  liver.  "When  such  substances  as  podophyllin, 
rhubarb,  aloes,  and  colchicum,  are  administered  {a.)  The  liver  is  excited 
to  excrete  more  bile,  {b.)  If  purgation  result,  absorption  of  biliary 
matter  and  of  food  (if  digestion  is  taking  place)  from  the  intestine  is 
probably  diminished,  and  thus  by  the  twofold  operation  of  increased 
hepatic  action  and  diminished  absorption  of  biHary  matter  from  the 
intestine,  the  blood  as  it  passes  through  the  portal  system  is  probably 
rendered  more  pure." 

But  assuming  that  podophyllin  is  incapable  of  increasing  the  secre- 
tion of  bile  in  health,  it  by  no  means  follows  that  in  this  respect  it  is 
inoperative  in  disease.  It  is  quite  conceivable  that  podophyllin  and 
other  remedies  may  remove  certain  morbid  conditions  of  the  liver 
which  arrested  the  secretion  of  bile,  and  so  act  indirectly  but  efficaci- 
ously as  cholagogues ;  and  surely  it  is  far  better  to  promote  the 
secretion  of  bile  by  restoring  the  liver  to  health,  than  to  give  a  drug  to 
compel  a  diseased  liver  to  secrete.  In  the  one  case  we  remove  the 
hindrance  to  the  secretion  of  the  bile  ;  in  the  other,  if  it  be  possible,  we 
compel  the  secretion  in  spite  of  the  obstacle.  The  experience  of  those 
Avho  have  largely  used  this  drug  is  strongly  in  favour  of  its  possessing 
cholagogue  properties ;  and  my  experience  leads  me  to  a  like  con- 
clusion. 

For  instance,  its  effects  are  very  marked  on  the  motions  of  children 
with  the  following  symptoms : — During  the  early  months  of  life, 
especially  after  a  previous  attack  of  diarrhoea,  obstinate  constipation 
may  occur,  with  very  hard  motions,  crumbling  when  broken,  and  of  a 
clay  colour,  often  mottled  with  green.  Sometimes,  at  each  evacuation, 
the  passage  of  the  hard  stools  through  the  sphincter  of  the  rectum 
occasions  great  pain,  causing  the  child  to  scream.  At  the  same  time 
there  may  be  much  flatulent  distension  of  the  belly,  which  excites 
frequent  colic,  this,  in  its  turn,  making  the  child  cry,  often  without 
cessation.  This  morbid  condition  of  the  motions  is  frequently  observed 
in  children  one  or  two  months  old,  who  are  fed  instead  of  suckled.  I 
know  nothing  so  eff"ectual  in  bringing  back  the  proper  consistence  and 
yellow  colour  to  the  motions  as  podophyllin.  A  grain  of  the  resin 
should  be  dissolved  in  a  drachm  of  alcohol,  and  of  this  solution  one  or 
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two  drops  given  to  the  child  on  a  lump  of  sugar/  twice  or  three  times  a 
day.  The  quantity  administered  must  be  regulated  by  the  obstinacy  of 
the  bowels,  which  should  be  kept  open  once  or  twice  a  day.  Under 
this  treatment  the  motions  often  immediately  become  natural,'  the 
flatulent  distension  of  the  belly  gives  way,  and  the  child  quickly  improves. 
The  restoration  of  the  colour  of  the  motions  is  probably  owing  to  the 
increased  secretion  of  bile  induced  by  the  podophyllin. 

That  disagreeable  cankery  taste,  unconnected  with  excess  in  alcoholic 
drinks,  generally  occurring  only  in  the  morning,  but  sometimes  con- 
tinuing in  a  less  degree  all  day,  gives  way  usually  to  podophyllin ;  and, 
if  it  fail,  mercury  generally  answers.  This  symptom,  it  is  true,  when 
due  to  constipation,  is  removable  by  many  purgatives,  but  podophyllin 
and  mercury  answer  best. 

In  small  doses  of  Jq  or  3-V  of  a  grain  night  and  morning,  podophyllin  is 
useful  in  cases  like  the  following  :— Abusy,  worried,  over-worked  man, 
who  takes  perhaps  too  little  exercise,  feels  all  day,  but  especially  in  the 
morning,  dull,  depressed,  his  mind  inactive  and  indolent,  and  he  is 
irritable.'  He  has,  perhaps,  a  stupid  feeling.  He  is  often  bilious-look- 
ing and  is  dark  round  his  eyes.  Now  these  symptoms,  no  doubt,  often 
accompany  sluggish  bowels  and  can  be  relieved  by  any  purgative,  but 
they  not  uncommonly  occur  when  the  bowels  are  regular,  and  the 
motions  natural  in  colour.  In  such  a  case,  a  small  non-purgative  dose 
of  podophylUn  is  most  serviceable.  The  resin  may  be  made  mto  small 
mils  or  dissolved  in  rectified  spirit  in  the  proportion  of  one  grain  to 
two 'drachms  of  spirit,  and  six  minims  of  this  mixture  should  be  taken 
night  and  morning  in  tea  or  coffee.  r  ^ 

Small  doses  of  podophyUin  are  highly  useful  in  some  forms  of 
chronic  diarrhoea.  Thus  a  diarrhoea  with  high-coloured  motions,  with 
cu  ting  pains,  is  generally  relieved  by  small  doses  of  podophyllin,  the 
becoming' reguJ,  and  the  pain  speedily  subsidmg ;  and  this 
medkine  is  especially  indicated  if  this  form  of  diarrhcea  occur  in  the 
rriv  morn  ng  compelling  the  patient  to  leave  his  bed  several  times  but 
fmlX^Tto^^^^  of  the  day;  or  sometimes 

Sra  do  not  occur  after  breakfast,  but  returns  early  next  morning^ 
?nd  erpodophyllin  will  generally  cure  this  morning  diarrhoea,  even  if 
Indeea  poGup  y  ,  °  /Rumex  Crespus  is  also  recommended 

the  motions  are  pale  ar^d  ^^^^^J;^^^^^™^^  ^^yfun  I  have  cured  chronic 

odophyllin is  very  useM  m  some  fbrmsof  sic^hea^  (n.eg^; 
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constipation,  others  by  diarrhcea,  and  in  each  of  these  kinds  the  stools 
may  be  either  too  hght  or  too  dark  in  colour.  But  there  are,  besides, 
many  other  varieties  of  sick  headache.  Where  the  headache  is  pre- 
ceded, accompanied,  or  followed,  by  a  dark-coloured  bilious  diarrhcea, 
podophyllin  generally  does  good.  Two  or  three  minim  doses  of  the 
foregoing  solution,  given  three  times  a  day,  will  restrain  the  diarrhoea, 
lighten  the  colour  of  the  motions,  and,  if  the  medicine  is  persevered 
Avith,  either  prevent  the  attacks,  or  considerably  prolong  the  intervals. 
When  the  diarrhoea  is  of  a  light  colour,  and  the  motions  evidently 
contain  too  little  bile,  a  hundredth  part  of  a  grain  of  bichloride  of 
mercury,  given  three  times  a  day,  is  often  very  useful.  Again,  when 
the  headache  is  accompanied  by  constipation,  and  the  motions  are  of  a 
dark  bilious  character,  a  free  podophyllin  purge  every  day,  or  eveiy 
alternate  day,  is  very  beneficial.  Even  in  those  nervous  headaches 
occurring  either  just  before,  at,  or  directly  after,  the  menstrual  period, 
if  associated  with  constipation  and  dark-coloured  stools,  purgative  doses 
of  podophyllin  often  give  relief. 

It  is  now  generally  held,  that  in  sick  headaches,  or,  as  they  are  often 
termed,  nervous  headaches,  megraine,  hemicrania,  the  origin  of  mischief 
is  situated  in  some  part  of  the  centi-al  nervous  system,  and  therefore  it 
is  asked — What  is  the  use  of  giving  medicine  to  act  on  the  stomach, 
liver,  or  intestines  ? 

Whilst  very  probably  the  affection  in  megraine  is  situated  in  the 
central  nervous  system,  involving  in  simple  cases  part  of  the  nucleus  of 
the  fifth  and  the  centre  for  vomiting,  and  in  other  cases  a  still  larger 
area,  yet  the  affection  appears  to  be  dormant  till  roused  into  activity 
by  peripheral  or  other  exciting  causes — causes  in  many  cases  due  to  the 
stomach,  the  liver,  or  the  intestines.  In  such  cases,  the  sickness,  the 
diarrhcea,  or  the  constipation  precede  the  attack ;  where  these  symptoms 
accompany  or  follow  the  paroxysm  they  may  fairly  be  considered  as 
part  of  the  attack  depending  on  changes  occurring  in  the  central 
nervous  system.  The  treatment  of  megraine,  therefore,  falls  into  these 
divisions :  i,  removal  of  the  exciting  cause ;  2,  medicines  directed  to 
alter  the  condition  of  the  central  nervous  system  producing  the  attack  • 
3,  treatment  of  the  attack  itself.  ' 

Where  sickness,  diarrhcea,  or  constipation  precede  the  paroxysm  they 
act  as  exciting  causes,  and  if  we  can  remove  these  symptoms  by  the  aid 
of  mercury  or  podophyllum,  according  to  the  foregoing  directions  we 
prevent  the  development  of  the  attack,  or  at  all  events  render  it  milder 
Even  when  these  symptoms  accompany  the  attack,  and  form  therefore 
very  probably  an  integral  part  of  the  paroxysms,  these  remedies  or 
others  like  nux  vomica,  acting  either  on  the  stomach  or  liver  may  sun 
press  the  paroxysm  ;  for,  although  it  may  be  plausibly  urged  that  it  is 
folly  to  treat  the  effects  in  order  to  remove  the  cause,  still,  as  we  have 
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seen,  in  the  section  treating  of  counter-irritants,  as  local  applications  to 
the  seat  of  pain  appear  to  control  the  central  nervous  disease,  so  there 
is  no  reason  why  a  remedy  which  affects  the  terminations  of  the  vagus 
should  not  also  be  capable  of  modifying  the  central  affection. 

Some  American  physicians  go  so  far  as  to  say  that  this  drug,  in 
America  called  vegetable  mercury,  fulfils  all  the  indications  of  mercury. 

The  injection  of  podophyllin  under  the  skin  has  been  recommended. 
It  is  readily  soluble  in  equal  parts  of  liquor  potass^  and  water ;  and,  if 
the  drug  is  pure,  the  addition  of  water  does  not  precipitate  this 
solution.  The  injection  of  this  solution  to  the  extent  of  one-third  to 
one-tenth  of  a  grain  quickly  purges,  sooner,  it  is  said,  than  when  given 
by  the  stomach,  and  it  causes  no  pain. 

Podophyllin  is  a  rather  uncertain  purgative  ;  thus,  a  dose  adequate  to 
purge  one  person  violently  will  be  inoperative  on  another.  Individual 
differences  occur,  it  is  true,  with  other  purgatives,  but  the  action  of 
podophyllin  appears  more  uncertain  than  other  similarly  actmg  drugs. 
Again  the  time  it  takes  to  act  varies,  purging  some  m  a  few  hours 
whilst  with  others  it  takes  twenty-four  hours.  Sometmies  mstead  of 
freely  relieving  the  bowels  it  frets  them,  by  causing  frequent  attempts 
with  ineffectual  results.  The  pure  drug  causes  very  httle  gnpmg.  In 
too  large  doses,  it  is  very  apt  to  produce  slimy  and  bloody  stools, 
particularly  in  children. 


STAPHISAGRIA. 

Tht.  seed  made  into  an  ointment,  is  employed  only  as  an  external 
This  seed,  ^^aoe  ^^^^  ^^^.^^  ^^^^ 

n  TrW  tL  s  edT  w  e  g^^^^^^^  to  a  meal,  which  was  mbced  with  a 

the  meal  was  always  very  coarse,  ''^'^^'^^^^Z^Zien^^ 

a  gritty  and— ^^^^^^^  ^ JZ^.^  a  ceLn 
has  remedied.      Fmdmg,  ne  say  ,  removed  from  a  small 

amount  of  oily  matter  the  '^^f  ^^^f. '^^^^  °  ,',Tfo^  that  the  meal 
quantity  of  the  meal  it^r^owder."    This  powder 

was  then  capable  of  ^e^ng  ^^^uc  d  1       ^^^^  ^^^^^  ^^^^^^ 

he  tried  in  several         °/ P^*^^^^^^  the  meal  amounted  to  half 

r:eiS;?r::r-^^ 
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bruised  seeds  should  be  used  to  an  ounce  of  lard. 


ACMA  RACEMOSA. 

Thzs  medicine  is  used  much  more  extensively  in  America  J^^^^^^ 
England.    It  has  been  employed  for  centuries  by  the  ^^'^^^^'  ^t 
settlers  for  chorea  and  many  uterine  diseases,  and  to  assrs^  he  womb 
to  expel  the  child.    Those  with  most  experience  of  this  drug  speak 

^t^Lt?  u^Id^  a  local  application  to  the  skin.    Some  assert  that 
given  internally  it  will  prevent  the  pitting  of  small-pox. 

Act^a  is  said  to  be  useful  in  simple  and  malignant  sore-throat,  and 
in  that  troublesome,  chronic,  and  obstinate  disease,  m  which  the  mucou 
membrane  of  the  pharynx  is  quite  dry,  and  spotted  over  with  mspissated 

"  sTfar  as  I  know,  this  remedy  is  not  used  in  stomach  or  intestinal 
disease 

Absorbed  into  the  blood,  it  depresses  both  the  force  and  frequency 
of  the  pulse.  Some  compare  it  to  aconite,  and  use  it  for  similar  pur- 
poses. It  has  been  given,  it  is  said,  with  much  success  m  influenzas 
and  catarrhs,  accompanied  with  headache,  stiffness  of  the  muscles,  dull, 
aching  pain  in  the  bones,  and  a  bruised  sensation  as  if  the  body  had 
been  beaten  all  over.  , 

This  plant  has  been  much  used  in  acute  rheumatism,  and  it  is  stated 
that  it  quells  the  pain  speedily.  It  is  also  extolled  for  lumbago  and 
sciatica;  and  it  is  said  to  subdue  lumbago  more  effectually  than  any 

other  remedy.  .  . 

I  have  given  this  plant  a  patient  trial  in  lumbago  and  sciatica,  and 
in  those  cases  of  chronic  rheumatism  where  one  part  of  a  tendon, 
muscle,  or  articulation  in  the  back  or  elsewhere,  is  exquisitely  painful 
on  movem.ent,  and  in  cases  characterized  by  great  stiffness  of  the 
muscles  of  the  back,  loins,  and  hips,  but  unfortunately  with  very  little 
if  any  success,  yet  my  friend,  Mr.  Joseph  Bartlett,  has  recently  employed 
this  remedy  in  these  cases  with  considerable  success.  In  my  hands, 
however,  this  remedy  has  yielded  very  satisfactory  results  in  certain 
forms  of  chronic  rheumatism ;  for  instance,  in  rheumatoid  arthritis, 
where  the  joints  are  enlarged  and  much  stiffened.  It  does  not,  how- 
ever, suit  all  cases  alike,  but  those  best  when  the  pains  are  worse  at 
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night ;  and  this  remedy  may  be  considered  especially  indicated  when 
the  disease  is  traceable  to  some  previous  derangement  of  the  uterus, 
as  sudden  suppression  of  the  menses,  an  abortion,  a  painful  and  difR- 
cult  confinement,  or  to  the  disappearance  of  the  catamenia  at  the 
natural  term.  The  joints,  it  may  be,  are  not  enlarged,  and  the  pains 
may  flit  from  joint  to  joint  instead  of  lodging  steadily  in  one  place. 
Painful  cramps  of  the  legs  which  break  the  sleep,  and  are  aggravated 
by  wet  and  cold  weather,  and  by  certain  winds,  sometimes  torment  such 
patients.  In  these  cases  actsea,  independently  of  its  possible  narcotic 
action,  not  unfrequently  gives  considerable  relief  from  pain  and  cramps, 
and  induces  quiet  and  refreshing  sleep.  But,  while  the  indications  just 
given  are  for  the  most  part  to  be  depended  upon,  it  must  be  confessed 
that  this  remedy  does  sometimes  relieve  chronic  rheumatism  and  rheu- 
matoid arthritis  occurring  in  men,  and  sometimes  is  serviceable  in  those 
cases  in  which  the  pains  are  worst  during  the  day. 

Again,  in  a  case  like  the  following,  actaea  is  signally  beneficial;— A 
patient  is  first  troubled  with  pains,  apparently  rheumatic,  in  most  of  the 
joints,  but  with  scarcely  any  fever  or  swelling.  The  disease  soon  seats 
itself  in  one  part,  as  the  wrist  and  hand  ;  the  tissues  here  become  much 
thickened,  the  bones  of  the  wrist  enlarged,  till  after  a  time  all  move- 
ment is  lost  and  the  member  becomes  useless.  Warmth  allays  the 
pain,  which  almost  ceases  at  night.  The  attack  presents  many  of  the 
characters  of  gonorrhoea!  rheumatism,  but  there  is  no  history  of  gonor- 
rhoea I  have  several  times  observed  the  almost  instant  relief  given  by 
this  dru-  in  cases  like  that  just  described,  after  iodide  of  potassmm  and 
other  remedies  had  been  fairly  tried  in  vain,  the  pam  gmng  way  at 
once,  and  the  joints  becoming  again  supple  and  useful. 

Chorea  it  is  said,  whether  rheumatic  or  otherwise,  yields  to  actjsa, 
a  statement  I  have  put  to  the  test  of  experience,  and  found  that  act^a 
fails  altogether  when  there  is  no  history  of  rheumatism,  but  apparently 
succeeds  sometimes  when  the  chorea  is  of  rheumatic  ongm.  It  is 
PTpatlv  inferior  to  arsenic  in  chorea. 

^  Icco  ding  to  American  therapeutists,  tlris  plan,  operates  powerfully 
on  fte  utrus ;  its  action  on  this  organ  is  stated  to  be  very  smr.lar  to  that 
o?  „lt  srimulating  the  contractions  of  the  parturient  uterus,  and 

hLsrt;ufsion  of  *e  ciriid 

Act^a  IS  said  to  be  l^^^tul  n  e  P      g  ^^^^^ 

after-pains,  but  ergot  -  P  f  'J^^^^^^^^^  amenorrhea,  dysmenor- 

tractions.    Act^a  has  been  recommend  ^^^^^^^.^^^ 
rhoea,  and  in  menorrhagia.     Though  inieno 
certainly  controls  menorrhagia. 
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Again,  act^a  racemosa,  it  is  said,  will  restore  the  secretion  and 
remote  ihe  accompanying  symptoms  when  the  menses  are  sudden^ 
checked  from  cold,  shock,  or  mental  emotion,  or  when,  from  simila 
circumstances,  the  lochia  are  suppressed,       ^^e^^^^S  ^y^^^^^^ 
to  occur,  as  more  or  less  severe  pain  in  the  head,  m  the  back,  and  down 
the  legs,  stiff  sore  muscles,  and  bearing-down  pains. 

It  has  been  given,  too,  to  prevent  miscarriages  m  irritable  uterus  and 

^'tct^^^Tald  to  be  serviceable  in  that  common  and  distressing  head- 
ache occurring  in  nervous  hysterical  women,  especially  at  the  menstrual 
period,  or  when  the  flow  is  too  frequent  and  too  profuse,  or  at  the 
change  of  life. 

The  pleurodynia  dependent  on  uterine  derangements  is  also  enumer- 
ated among  the  many  troublesome  complaints  over  which  actsea  is  said 

to  prevail.  ^  •  ,  •    1  x 

Actcea  is  said  by  Sir  J.  Simpson  to  be  highly  beneficial  m  the  cases  ot 
women  who,  during  pregnancy  and  after  confinement,  occasionally 
suffer  from  great  mental  disturbance,  sometimes  amounting  to  madness. 
(See  Bromide  of  Potassium.) 

ActEea  has  been  recommended  in  the  headache  arising  from  over- 
study  or  excessive  fatigue. 

The  tincture,  made  in  the  proportion  of  four  ounces  of  the  plant  to  a 
pint  of  proof  spirit,  is  the  form  generally  employed.  Five  minims  may 
be  given  eveiy  hour,  or  fifteen  to  thirty  minims  three  times  a  day. 


ACONITE  AND  ITS  PREPARATIONS. 

Perhaps  no  drug  is  more  valuable  than  aconite.  It  may  be,  since  the 
earlier  editions  of  this  handbook,  it  is  more  frequently  prescribed,  and 
its  virtues  are  more  generally  appreciated,  and  I  venture  to  predict  that 
ere  long  it  will  be  yet  more  extensively  employed. 

Aconite  is  used  externally  in  the  form  of  liniment  or  ointment,  to 
relieve  pain.  In  the  neuralgias,  especially  of  the  brow  or  face,  these 
applications  are  often  of  the  greatest  use,  in  relieving  the  distressing 
pain,  either  permanently,  or  at  all  events  temporarily.  It  is  decidedly 
more  useful  in  facial  than  other  forms  of  neuralgia,  though  in  facial 
neuralgia  it  not  seldom  fails  notably  in  those  severe  forms  termed  epilepti- 
form neuralgia. 

We  are  unable  as  yet  to  predict,  with  any  certainty,  the  cases  wherein 

E  E  2 


420 


ACONITE. 


aconite  will  succeed  or  fail ;  this  much,  however,  is  clear,  that  neuralgias 
depending  on  diseased  bone,  or  on  tumours  pressing  on  nerves,  are 
beyond  the  control  of  aconite  ;  but  these  are  not  the  only  forms  of 
neuralgia  which  will  not  yield  to  aconite.  Facial  neuralgia  due  to  decayed 
teeth  is  often  obstinate,  yet  even  these  cases  frequently  yield  to  the 
external  application  of  strong  aconite  preparations.  Sometimes  a  case 
will  require  the  assiduous  application  of  the  aconite  preparation  during 
three  or  four  days.  In  neuralgia,  however,  due  to  this  cause,  aconite 
sometimes  quickly  loses- its  effect,  and  the  pain  returns  with  its  former 
frequency  and  severity. 

As  no  harm  can  follow  the  employment  of  aconite  externally,  it 
should  always  be  tried ;  and  if  unsuccessful,  then  recourse  can  be 
had  to  other  modes  of  treatment.  If  aconite  will  succeed  at  all,  it 
will  generally  succeed  at  once ;  hence,  if  relief  does  not  come 
speedily,  it  is  useless  to  continue  it.  The  preparation  should  be 
sufficiently  strong  to  produce  decided  numbness  and  tingling  in  the 
skin. 

A  piece  of  the  ointment,  the  size  of  a  bean  or  nut,  should  be  applied 
with  friction,  which  enhances  its  efficacy.  This  quantity  should  be 
repeated  until  it  induces  a  sensation  of  tingling.  The  liniment,  applied 
with  a  brush,  may  be  mixed  with  one-half  the  quantity  of  chloroform 
liniment  to  assist  absorption. 

In  cases  where  many  branches  of  the  fifth  are  affected,  it  is  often 
sufficient  to  apply  the  aconite  over  the  seat  of  the  most  intense  pain  ; 
and  again  in  cases  where  other  nerves,  like  the  great  occipital  and 
auricular  nerve,  are  hkewise  involved,  the  application  of  the  aconite 
over  the  branches  only  of  the  fifth  most  severely  affected  will  often  give 
complete  relief. 

Then  we  meet  with  cases  of  which  the  following  may  be  taken  as  a 
type  :_A  woman  suffers  from  severe  neuralgic  sick  headache,  preceded 
by  general  tnalaise  and  a  dark  discoloration  round  the  eyes;  the 
pain  affects,  perhaps,  only  a  small  branch  of  the  fifth,  not  uncommonly 
that  twig  situated  near  the  outer  canthus  of  the  eye,  and  when  this 
happens,  a  neighbouring  vein  often  becomes  greatly  swollen.  The 
pain  lasts  with  great  severity  a  variable  time,  extending  even  to  one, 
two  or  three  days,  accompanied  with  more  or  less  severe  vomitmg, 
the' rejected  matter  being,  perhaps,  intensely  acid.  _  As  this  pain 
declines,  the  patient  feels  severe  shooting  pains,  passing  up  the  back 
of  the  neck  and  head  behind  the  ear,  affording  a  sure  mdication  of 
the  approaching  decline  of  the  attack;  the  secondary  pam  lasts  three 
or  four  hours,  then  ceases,  leaving  the  patient  Imip  and  weak 

The  application  of  aconite  ointment  or  aconite  liniment,  at  the  very 
beginning  over  the  affected  branch  of  the  fifth  nerve,  will 

cuf  short' he  pIL  prevent  sickness,  and  the  occurrence  of  the  secondary 
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pain  in  the  back  of  the  neck  and  head.  In  some  cases  veratria  succeeds 
better  than  aconitia  ointment. 

When  the  auriculo-temporal  nerve  is  affected,  the  sahvary  secret  on 
may  be  increased,  diminished,  or  altered  in  character;  and  the 
secretion  of  tears  may  be  modified  in  the  same  manner  when  certam 
branches  of  the  supra-orbital  nerve  are  affected.  The  aconite  applica- 
tion, by  removing  pain,  will  restore  these  secretions  to  their  natural 

Aconite  is  often  of  great  service  in  sick  headache,  and  is  indicated 
when  the  attack  is  accompanied  and  followed  by  tenderness  of  the 
painful  region.  The  aconite  application  not  unfrequently  arrests  the 
pain  •  moreover,  in  arresting  the  pain  it  prevents  the  sickness,  thus 
affording  an  excellent  example  of  a  local  application  affectmg  a  distant 

organ.  .     .  i     ij  i 

While  using  these  powerful  poisonous  applications,  care  should  be 
taken  not  to  rub  them  into  wounds  or  cracks  of  the  skin,  and  to  avoid 
contact  with  absorbent  tissues,  as  mucous  membranes  and  the 
conjunctiva.  Spinal  irritation  and  intercostal  neuralgia^  and  sciatica 
yield,  in  some  instances,  to  aconite  ointment;  but  spinal  irritation 
and  intercostal  neuralgia  give  way  more  readily  to  belladonna  prepara- 
tions. 

Given  internally,  aconite  at  first  induces  a  sensation  of  warmth  at 
the  pit  of  the  stomach,  and  sometimes  nausea  and  vomiting.  The 
sensation  of  warmth  spreads  over  the  body,  and  tingling  of  the  hps, 
tongue,  and  adjoining  parts  is  soon  perceived :  the  uvula  and  the 
tongue  feel  as  if  swollen  and  too  large,  and  deglutition  is  frequent.  A 
large  dose  induces  tingling  and  numbness  at  the  tips  of  the  fingers, 
thence  spreading  over  the  whole  body,  accompanied  by  diminished 
sensibility  and  some  muscular  weakness,  which  with  a  very  large  dose 
becomes  extreme,  and  is  one  of  the  most  prominent  and  important 
symptoms  of  the  drug. 

The  action  of  aconite  on  the  circulation  and  respiration  is  most 
noteworthy.  Moderate  doses  greatly  reduce  the  number  of  the  heart's 
beats,  even  to  40  or  36  in  the  minute ;  but  after  a  larger  and 
dangerous  dose,  the  pulse  beats  faster,  and  may  become  irregular ; 
sometimes  even  a  small  quantity  excites  irregular  heart  action. 
Whether  increased  or  lessened  in  frequency,  the  pulse  always  loses 
strength,  showing  retardation  of  the  circulation.  Dr.  Achscharumow 
and  Dr.  Fothergill  (see  Digitalis)  have  shown  that  aconite  paralyzes 
the  heart  of  frogs,  arresting  the  contractions  in  the  diastole.  The 
effects  on  respiration  are  very  similar ;  moderate  doses  render  the 
breathing  slower,  but  a  large  and  poisonous  quantity  often  makes  it 
short  and  hurried. 

How  does  aconite  affect  the  heart  ?    It  certainly  affects  either  the 
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muscular  substance  or  the  contained  ganglia  of  the  heart.  On  this 
point  all  observers  are  agreed,  for  aconitia  affects  the  heart  after 
section  of  the  pneumogastric,  or  the  administration  of  atropia  which 
paralyzes  this  nerve  ;  and  it  affects  the  extirpated  heart  in  the  same 
way  as  it  affects  this  organ  in  situ.  It  is  maintained,  however,  that  it 
acts  also  through  the  pneumogastric,  Boehm  and  Wartmann  believing 
that  it  paralyzes  the  terminations  of  this  nerve ;  Achscharumow  that  it 
first  stimulates  the  inhibitory  centre  of  the  pneumogastric,  and  so 
slows  the  heart,  and  then  the  pneumogastric  becomes  exhausted  and 
at  last  paralyzed,  and  then  the  heart  beats  quickly  and  irregularly. 

The  heart  muscle  appears  also  to  be  affected,  for  after  death  it  fails 
to  respond  to  galvanic  stimulation. 

From  our  experiments.  Dr.  Murrell  and  I  are  led  to  conclude  that 
aconitia  paralyzes  all  nitrogenous  tissues,  and  we  suggest  therefore  that 
aconite  affects  all  the  structures  of  the  heart,  first  its  ganglia,  next  its 
nerves,  and  last  its  muscular  substance. 

So  far  as  we  may  draw  a  conclusion  from  the  scanty  experimental 
evidence  on  the  subject,  it  appears  that  aconite  does  not  affect  the 
vaso-motor  centre  or  nerves,  and  therefore  the  lessened  arterial 
pressure  it  induces  is  due  to  its  action  on  the  heart. 

It  is  generally  held  that  aconite  affects  respiration  by  its  influence  on 
the  respiratory  centres. 

The  views  concerning  its  action  on  the  nervous  system  are  very 
diverse.  Achscharumow  concludes  that  it  paralyzes  both  the  trunk  and 
terminations  of  the  cerebro-spinal  motor  nerves,  but  leaves  the  muscles 
unaffected. 

He  tied  the  aorta  of  frogs,  thus  protecting  the  hinder  extremities  from  the  poisoned 
blood,  and  then  injected  aconitia  under  the  skin  of  the  back.  All  except  the  pro- 
tected parts  speedily  became  paralyzed,  and  the  nerves  of  the  upper  extreniities 
failed  to  conduct  impressions  to  the  muscles,  whilst  electrical  stmiulation  of  the 
sciatic  nei-ve  provoked  energetic  muscular  contraction.  The  muscles  subjected  to  the 
influence  of  the  poisoned  blood  contracted  on  the  direct  application  of  galvanic 
stimulus,  though  they  failed  to  respond  to  irritation  of  the  motor  nerves  distributed 
in  them. 

Eoehm  and  Wartmann  conclude  from  their  experiments  that  aconitia 
first  paralyzes  the  sensory  and  then  the  motor  part  of  the  cord. 

Liegeois  and  Hottot  believe  that  it  first  paralyzes  the  "perceptive 
centres,"  above  the  spinal  cord,  and  afterwards  the  termmations,  and, 
lastly,  the  trunks  of  the  sensory  nerves. 

They  found  this  conclusion  regarding  its  influence  on  the  ^^nsory  nej.es  ^^^^^^^^ 
experiments  :-They(>W^.  Fhys.,  1861)  find  that  ^-."^  ^  ^ TJf 

lose  sensation  whilst  voluntary  and  reflex  action  remain,  and  leflex  action 
ceases  whilst  the  animal  still  retains  volunla.y  power.  perceptive 

Was  this  loss  of  sensation  due  to  the  action  of  the  poison  on  the  sensoiy  perc  1 
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centres,  or  on 


,      a-      Wc.^.nrv^nei-ves?    On  administering  strychnia,  Uiey  pi-0- 

  the  afleren  (^^^^^^^^'^f^^f  ^^i^ed  by  irritating  any  part  of  the  body ; 

duce  tetanus,  P-°7^-^f  7^^;        te  --^^ 
they  therefore  conclude,  ^^^^  ^"   n  ^fe  influence  of  the  aconite  on  the  sensory  per- 
and  that  the  anesthesia  depends  on  ^^^J J^^;^^^^^^^^^^        ^j^,  terminations,  and  subse- 
ceptive  centres.    After  a  tm.e,  howeve.,  ""J^  ^"^^^^  ^ 

fluently  of  the  trunks  of  the  afferent  nerves,  fed  to^^^^^^^^^^^^  P  ^^^^^^ 

?hey  conclude  that  ^^^i:^^^:^,  holds  good  only  on 

the  sensory  nerves.    It  may  be  pomie  function,  and,  besides  conveymg 

the  assumption  that  sensoiy  nerves  have  a  ^l^^^'  ^^'^^^',  should  happen 

impressions  to  the  ^^^^ ^^^^S^-^  reflected  through 
rcTrZheT;::"^^  ^hat  afferent  reaex  nerves  are  not 

so  soon  paralyzed  as  afferent  sensory  nerves  abolished,  but 

nessed  this  order  of  the  oncome  of  the  symptoms.) 

Si  hey  state  that  before  poisoning  the  animal,  when  they  hgatured  the  aoUa 
.lot  to  it  abdominal  bifurcation  with  the  intention  of  cuttmg  off  the  poison  from 
tie  p  St  o7extremities,  this  procedure  failed  to  prevent  the  development  of  an.^ 
h  sh  and  further,  that  on  tying  the  artery  nearer  its  origin  so  as  to  shut  off  the 
itcuktiorfrom  th  cord  and  spinal  nerves,  yet  so  as  to  allow  it  to  reach  the  brain 
then  tlae  poison  produced  loss  of  sensation  as  quickly  as  m  poisoned  frogs  with 
unligatured  vessels. 

From  experiments  detailed  in  the  Journal  of  Physiology,  1878,  I 
conclude  that  aconitia  is  a  protoplasmic  poison,  and  destroys  the  func- 
tions of  all  nitrogenous  tissue  ;  first  of  the  central  nervous  system  next 
of  the  nerves,  and  last  of  the  muscles  ;  but  it  has  an  especial  affimty 
for  the  sensory  apparatus,  paralyzing  first  the  sensory  perceptive  centre 
Aconite,  like  tartar-emetic  and  potash  salts,  is  a  powerful  depressant,  and 
we  suggest  that  these  drugs  do  not  merely  depress  through  their 
paralyzing  action  on  the  hear^  but  that  they  depress  also  by  their 
poisonous  action  on  the  central  nervous  system,  and  on  the  motor 

nerves  and  muscles. 

During  the  administration  01  aconite,  cutting  pains  in  the  joints  and 
other  parts  of  the  body  are  often  complained  of,  and  sometimes  an 
eruption  of  itching  vesicles  breaks  out  on  the  skin.  Delirium  occurs  in 
some  cases,  but  after  fatal  doses  the  mind  often  remains  clear  to  the 
last.  The  muscular  weakness  is  extreme,  and  frequent  faintings  occur. 
Blindness,  deafness,  and  loss  of  speech  occurred  in  some  fatal  cases. 

As  aconite  diminishes  sensibility,  it  has  been  used  internally  in  various 
painful  diseases  ;  but  for  the  relief  of  pain  other  internal  remedies  have 
for  the  most  part  superseded  it. 

The  power  of  aconite  to  control  inflammation  and  subdue  the  accom- 
panying fever  is  remarkable.    It  will  sometimes  cut  short  an  inflamma- 
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tion.  I  hough  It  will  not  remove  the  products  of  inflammation,  yet  by 
controlhng  inflammation  aconite  will  prevent  their  formation,  so  saving 
the  tissues  from  further  injury.  It  is  therefore  in  the  early  stage  of 
mflammation  more  conspicuously  serviceable:  still,  although  the  disease 
may  have  advanced  to  some  extent,  and  injured  the  implicated  organs, 
by  the  formation  of  new  and  diseased  products,  yet  while  the  inflam- 
mation is  still  going  on,  aconite  does  good;  indeed,  its  beneficial  effects 
are  often  visibly  apparent  in  pharyngitis,  tonsillitis,  &c. 

Dr.  FothergiU  has  recently  advanced  some  ingenious  views  regarding  the  way 
cardiac  depressants,  like  aconite,  reduce  fever  and  inOammation. 

First,  regarding  their  influence  on  the  preternatural  heat  of  fever,  Dr.  FothergiU 
holds  that  aconite  slows  and  weakens  the  heart,  hence  the  circulation  becomes  less 
rapid,  with  corresponding  decrease  in  its  chemical  changes,  this  diminished  oxidation 
involving,  of  course,  diminished  production  of  heat.  Aconite  likewise  increases  the 
flow  of  blood  to  the  skin,  rendering  a  diy  skin  moist  and  perspiring,  and  in  this  way, 
too,  yet  more  heat  is  lost  by  radiation  and  evaporation. 

Now,  by  making  a  dry  skin  moist,  we  must,  of  course,  abstract  a  certain  amount 
of  heat  by  evaporation,  and  to  this  extent  cool  the  patient,  but  I  think  various, 
valid  reasons  may  be  given  why  the  loss  of  heat  induced  in  this  manner  plays  but 
an  insignificant  part  in  causing  that  great  fall  of  temperature  so  often  produced  by 
aconite. 

1.  Whenever  aconite  promotes  perspiration  a  proportionate  reduction  of  tempera- 
ture ought  to  take  place  in  all  diseases  ;  but  whilst  in  many  cases,  as  in  tonsi]htis„ 
&c. ,  the  fall  of  temperature  is  considerable  in  other  forms  of  fever,  though  the  per- 
spiration may  be  very  free,  scarcely  any,  or  even  no  fall  of  temperature  takes  place  ; 
for  instance,  in  many  cases  of  eiysipelas,  pneumonia,  pleurisy,  and  especially  in  the 
specific  fevers  over  which,  as  we  shall  see,  aconite  exerts  very  little  control,  the  fever 
continuing  unchecked  by  it. 

2.  Aconite  not  uncommonly  quickly  reduces  the  temperature  without  promoting 
sweating,  especially  with  children,  in  whom  this  drug,  in  many  instances,  fails  to 
produce  perspiration. 

3.  Sometimes  we  see  cases  like  the  following  : — In  typhoid  or  scarlet  fever  a 
patient,  with  a  hot  dry  skin,  whilst  taking  aconite,  becomes  in  a  few  hours  freely 
bathed  with  perspiration,  which  continues  several  days,  but  afterwards,  in  spite  of 
aconite,  the  skin  again  becomes  quite  dry.  Now  in  a  case  like  this  we  find  the 
temperature  undergoes  no  change,  remaining  as  high  during  the  sweating  as. 
before  the  administration  of  aconite,  and  not  rising  on  the  cessation  of  the  per- 
spiration. 

4.  In  order  to  test  the  influence  of  perspiration  on  the  temperature  of  fever,  I  have 
three  times  performed  a  testing  experiment,  in  conjunction  with  Mr.  Alfred  Gould. 
We  gave  to  a  fever  patient  with  a  dry  skin  a  hot-air  bath,  with  the  exception  of  her 
head  and  face.  When  very  free  perspiration  came  on  the  bath  was  removed, 
and  the  patient  covered  lightly  with  clothes,  and  in  this  state  the  perspiration 
continued  some  hours  afterwards.  Whilst  in  the  bath  the  temperature  did  not 
increase,  nor  did  it  fall  at  all  after  the  bath,  notwithstanding  the  free  penspiration 
and  light  clothing.  If  it  be  objected  that  the  clothing  prevented  evaporation  and 
the  consequent  reduction  of  temperature,  we  may  reply  that  these  are  the  same  con- 
ditions under  which  aconite,  in  so  many  instances,  causes  such  marked  dechne  of 
temperature. 

Like  Dr.  FothergiU,  many  other  observers  attribute  the  preternatural  heat  of  fever 
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to  diminished  loss  of  heat  through  dryness  of  the  skin.  Whilst  the  production  of 
heat  continues  in  undiminished  amount  and  finds  no  outlet  through  the  skin  by 
evaporation,  it  must  accumulate  and  raise  the  body's  temperature.  To  test  the 
validity  of  this  view,  I  gave  to  a  patient  with  quotidian  ague,  whose  temperature  m 
the  fever-stage  rose  to  105°  and  106°  Fah.,  half  a  grain  of  pilocarpine  (the  alkaloid 
of  jaborandi)  just  before  the  onset  of  the  fever,  and  in  twenty  minutes  produced 
copious  perspiration,  and  yet  in  spite  of  this,  the  temperature  rose  six  degrees  (to 
104-4°),  and  the  fit  lasted  as  long  as  on  previous  days  ;  the  temperature  fallmg  short 
of  the  attacks  on  the  previous  days  by  about  a  degree.  As  in  ague  the  untreated  fits 
often  differ  to  a  greater  extent  than  this,  it  is  doubtful  if  even  this  slight  diminution 
was  due  to  the  jaborandi.  A  similar  experiment  is  often  seen  ready  made  to  our 
observation  in  cases  of  acute  rheumatism,  with  high  fever  and  a  drenched  skin. — 
In  regard  to  the  ague  cases,  we  may  add  that  the  sweating  produced  by  the  jaborandi 
had  veiy  little  influence  on  the  shivering  and  blueness  of  the  lips,  nose,  and  extremi- 
ties. 

Fothergill  attributes  the  effect  of  aconite  and  other  cardiac  depressants  on  inflam- 
mation to  their  influence  on  the  vascular  system.  It  has  been  shown  that  the  vascular 
system  is  always  in  a  state  of  semi-contraction,  and  that  by  paralyzing  the  vaso-motor 
nerves,  it  is  possible  to  double  its  capacity.  Aconite,  he  says,  dilates  the  arterioles, 
and  greatly  increases  the  capacity  of  the  vascular  system,  and  by  this  means  drains 
blood  away  from  the  inflamed  organ;  in  fact,  this  drug  "bleeds  the  patient  into  his 
own  vessels. "  As  the  vessels  leading  to  an  inflamed  organ  are  already  paralyzed, 
aconite  does  not  augment  the  supply  of  blood  to  it.  Were  this  view  correct,  a 
remedy  should  produce  the  same  effect  on  all  inflammations,  but  we  know  that  whilst 
colchicum  promptly  subdues  gouty  inflammation,  it  possesses  very  little  influence  on 
other  inflammations,  as  pneumonia.  Again,  many  observers  believe  with  reason  that 
aconite  exerts  an  especial  action  in  tonsillitis.  The  inflamed  tissues,  it  may  be  urged, 
are  here  of  small  extent,  so  that  the  depletion  will  consequently  be  much  more  effec- 
tual than  when  a  larger  tract  of  tissue  is  involved. 

The  results  of  aconite  are  most  apparent  when  the  inflammation  is 
not  extensive,  or  not  very  severe,  as  in  the  catarrh  of  children,  in  ton- 
sillitis, or  in  acute  sore-thioat.  In  these  comparatively  mild  diseases, 
especially  if  the  aconite  is  given  at  the  earliest  stage,  when  the  chill  is 
still  on  the  patient,  the  dry,  hot,  and  burning  skin  becomes  in  a  few 
hours  comfortably  moist,  and  then,  in  a  htde  while,  is  bathed  in  profuse 
perspiration,  often  to  such  an  extent  that  drops  of  sweat  run  down  the 
face  and  chest.  With  the  sweating  comes  speedy  relief  from  many  of 
the  distressing  sensations,  as  restlessness,  chilliness,  heat  and  dryness 
of  the  skin,  aching  pains  and  stiffness,  the  quickened  pulse  simultane- 
ously becomes  far  less  frequent,  and  in  a  period  varying  from  twenty- 
four  to  forty-eight  hours  both  pulse  and  temperature  reach  their 
natural  state.  If  caught  at  the  commencement,  a  quinzy  or  sore-throat 
rarely  fails  to  succumb  in  twenty-four  to  forty-eight  hours.  After  the 
decline  of  the  fever,  the  sweating,  to  the  annoyance  of  the  patient,  may, 
on  slight  provocation,  continue  for  a  few  days.  If  administered  early 
enough,  the  beneficial  effects  of  the  drug  soon  become  strikingly  appa- 
rent. Thus  large,  livid,  red,  glazed,  and  diy  tonsils,  will  in  twenty-lour 
hours  present  the  aspect  indicative  of  the  subsidence  of  the  acute  stage 
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Of  inflammation,  the  disappearance  of  the  svvelHng,  with  much  redness 
whilst  the  membrane  becomes  moist,  and  bathed  with  mucus  or  pus! 
Just  at  this  stage,  some  strong  astringent,  as  glycerine  of  tannin,  or 
nitrate  of  silver,  will  remove  most  of  the  remaining  diseased  appear- 
ance, and  the  pain,  if  any  should  remain.  To  those  who  may  not  have 
tried  It,  these  visible  effects  of  aconite  on  inflamed  tonsils,  &c.,  may 
seem  exaggerations,  but  any  one  who  will  employ  the  aconite  in  the 
way  we  are  about  to  point  out,  can  verify  my  statement. 

Its  eff'ects  on  catarrhal  croup,  or,  as  it  is  sometimes  termed,  spas- 
modic laryngitis,  are  just  as  conspicuous.  It  removes  the  urgent 
dyspnoea  in  a  few  hours,  and  shortly  afterwards  subdues  the  fever,  and 
almost  extinguishes,  in  a  few  hours,  an  attack  lasting  usually  three  or 
four  days.  When  there  is  little  or  no  fever,  it  apparently  checks  spasms 
and  croupous  breathing,  and  in  those  rarer  cases  where  these  symptoms 
continue  after  the  subsidence  of  the  fever.  Aconite  is  equally  service- 
able in  severe  colds,  with  much  chilliness,  great  aching  of  the  limbs, 
a  hot,  dry  skin,  and  quick  pulse. 

Aconite  is  often  of  great  service  in  an  attack  of  asthma,  with  the 
following  symptoms  : — The  patient,  generally  a  child,  is  first  seized  with 
coryza,  accompanied,  perhaps,  with  repeated  and  severe  sneezing,  then 
the  inflammation  passes  down  to  the  lungs,  causing,  perhaps,  sore  throat, 
before  the  bronchial  tubes  are  reached.  The  coryza  may  precede  the 
bronchial  symptoms  by  three  or  four  days,  ceasing  when  the  chest 
symptoms  begin,  which,  in  the  early  attacks,  may  consist  only  of  cough 
with  wheezing,  and  but  little  shortness  of  breath,  with  inability  some- 
times to  lie  low  at  night.  As  the  disease  advances,  the  asthmatic 
character  becomes  more  developed,  and  the  coryzal  symptoms  often 
simultaneously  decline,  till  at  last  well-marked  bronchial  asthma  becomes 
established,  without  any  preliminary  coryza,  or  the  coryzal  and  asthmatic 
symptoms  begin  simultaneously.  I  believe  that  with  children  asthma 
often  begins  in  this  way,  and  throughout  life  it  may  retain  more  or  less 
of  its  coryzal  character.  During  the  coryzal  stage  there  is  decided 
fever,  and  then  is  the  time  when  aconite  proves  so  serviceable;  forgiven 
at  the  onset  of  the  fever,  aconite  cuts  it  short,  and  arrests  the  inflamma- 
tion before  it  reaches  the  chest,  and  in  this  way  averts  the  asthma.  In 
other  cases  of  asthma,  tho.ugh  there  is  no  coryza,  the  attack  is  ushered 
in  by  chilliness  and  fever,  which  for  some  days  precedes  the  tightness 
of  breathing,  and  here  aconite,  given  at  the  very  commencement  of  the 
fever,  may  avert  the  attack  of  asthma.    (See  Arsenic.) 

In  a  variety  of  the  above-described  diseases,  of  which  the  following 
account  may  be  taken  as  a  type,  aconite  is  likewise  beneficial.  A 
patient  is  very  prone  to  catch  cold  from  the  slightest  exposure  to  a 
draft  or  to  damp  cold.  The  symptoms  always  follow  a  definite  order  : 
the  throat,  first  attacked,  becomes  sore,  swollen,  red,  and  beefy-lookmg ; 
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the  soft  palate,  its  arches,  and  the  uvula  may  be  implicated.  The 
inflammation  in  a  very  variable  time,  sometimes  almost  at  once,  oftener 
after  three,  four,  or  five  days,  spreads  upwards  to  the  nose,  causing 
coryza,  and  downwards  to  the  chest,  producing  catarrh  and  cough; 
sometimes  the  disease  tends  to  pass  upwards,  sometimes  downwards,  to 
the  chest.  In  bad  cases,  or  cases  that  have  lasted  some  time— and  this 
affection  may  harass  a  patient  for  years— the  aspect  of  the  throat  never 
becomes  natural,  the  mucous  membrane  always  remaining  swollen,  red, 
and  beefy-looking ;  exposure  to  cold  or  damp  intensifies  this  condition  j 
which  then  invades  the  nose  and  chest.  This  condition,  if  left 
unchecked,  will  induce  emphysema  toward  middle  age,  through  the 
repeated  attacks  of  pulmonary  catarrh.  In  the  throat  stage  there  is 
often  fever,  and  aconite  with  belladonna  given  at  the  very  outset  of 
the  attack,  vnll  often  summarily  cut  it  short  and  prevent  the  coryzal 
and  lung  symptoms.  AppUcations  to  the  throat  are  very  useful  in  this 
troublesome  and  pertinacious  affection.  It  is  a  good  plan  to  "  harden  " 
the  throat ;  to  diminish  its  tendency  to  catarrh,  by  the  nightly  use  of 
the  cold  wet  compress,  and  daily  swabbing  with  an  astringent  like 
glycerine  of  tannin.  I  have  found  the  Turkish  bath  and  the  inhalation 
of  sulphurous  acid  and  of  carbolic  acid  useful  in  these  cases. 

In  pneumonia,  pleurisy,  and  the  graver  inflammations,  the  effects  of 
this  valuable  drug,  though  not  so  rapidly,  are  often  manifest. 

In  pericarditis  accompanied  with  violent  throbbing  and  extreme  pain, 
aconite  will  speedily  quiet  the  undue  action,  and  so  relieve  the  pain. 

Most  observers  ascribe  its  influence  on  inflammation  to  its  action  on 
the  heart,  and  point  out,  truly  enough,  that  it  is  most  useful  in  the 
sthenic  forms  of  disease ;  and,  indeed,  it  may  do  harm  unless  care 
is  taken  where  there  is  great  weakness,  with  feebly-beating  heart. 

It  appears  to  me  that  in  fevers  we  can  considerably  reduce  the  frequency  of  tlie 
pulse  without  lessening  the  rapidity  of  the  circulation.  A  moderate  dose  of  aconite, 
whilst  it  makes  the  pulse  less  frequent,  renders  it  fuller,  stronger,  and  less  compres- 
sible. This,  indeed,  we  should  expect,  for  if  the  heart  does  the  same  amount  of 
work,  after  it  beats  slower,  each  individual  beat  must  do  much  more  work,  so  that 
if  we  reduce  the  pulse  from  120  to  60,  the  heart  must  do  twice  as  much  work  after 
it  has  been  slowed  by  aconite.  It  may  be  said  that  though  each  beat  is  stronger,  yet 
the  heart  is  doing  less  work  than  when  it  was  beating  quicker.  As  tending  to  sup- 
port the  view  that  aconite  weakens  the  heart's  contractions,  it  must  be  admitted 
that  even  small  doses,  after  a  time,  sometimes  make  the  pulse  unsteady  and  even 
irregular. 

I  would  venture  tentatively  to  suggest  whether  the  slowing  effect  of  aconite  may 
not  be  useful  by  increasing  the  heart's  period  of  rest  and  nutrition.  The  diastole  of 
the  heart  occupies  nineteen  out  of  twenty-four  hours,  and  is  the  period  for  rest  and 
nutrition.  When  the  heart  is  made  to  beat  quicker  the  acceleration  takes  place  at 
the  expense  of  the  diastole,  thus  shortening  the  time  for  rest  and  nutrition.  By 
slowing  the  heart,  aconite  prolongs  the  diastole,  and  thus  increases  the  time  for  the 
heart's  rest  and  nutrition. 
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^  t""  '"1'^°^  °^  employing  the  drug  has  much  to  do  with  its  efficacy 
It  should  be  given,  as  already  stated,  without  delay,  at  the  very  onsei 
ot  the  disease,  every  hour  being  important.  Half  a  drop  or  a  drop  of 
the  tincture  in  a  teaspoonful  of  water,  should  be  given  every  ten 
minutes  or  quarter  of  an  hour  for  two  hours,  and  afterwards  hourly  • 
but  if  there  is  much  prostration  with  feeble  and  weak  pulse  a  still 
smaller  dose.  Now  and  then  a  patient  experiences  nausea  and  even 
sickness  after  each  dose. 

We  feel  constrained  to  point  out  here  the  signal  service  rendered  by 
the  thermometer  m  enabling  us  to  decide  whether  or  not  to  give 
aconite.    Indeed,  in  the  treatment  of  inflammations,  the  thermometer 
and  aconite  should  go  hand-in-hand.    If  the  symptoms  and  physical 
signs  are  not  sufficiently  developed  to  enable  us  to  decide  whether 
or  not  an  acute  inflammation  of  some  deep-seated  part  has  set  in,  the 
thermometer  will  often  clear  up  the  doubt.    No  acute  inflammation  can 
exist  without  preternatural  heat.    Hence,  in  a  doubtful  case,  if  the 
temperature,  after  careful  investigation,  is  found  natural,  the  case  is  not 
one  for  aconite;  while,  on  the  other  hand,  if  the  other  symptoms 
doubtfully  indicate  an  inflammation,  a  rise  in  the  thermometer  will  add 
considerably  to  the  probability  that  we  have  to  deal  with  an  inflam- 
mation, and  will  indicate  the  advisability  of  employing  aconite.  Some- 
times the  throat  is  swollen,  very  red,  and  presents  the  appearance  of  an 
ordinary  sore  throat  accompanied  by  fever,  but  fever  is  absent.  Without 
the  thermometer  we  are  unable  to  discriminate  with  certainty  these  two 
kinds  of  inflamed  throat,  and  the  inability  to  distinguish  the  one  from 
the  other  has  often  led,  no  doubt,  to  the  mistaken  use  of  aconite, 
so  bringing  discredit  on  this  valuable  drug.    The  non-febrile  form  is 
affected  very  little,  if  at  all,  by  aconite. 

Again,  the  use  of  the  thermometer  after  scarlet  fever  is  very  impor- 
tant ;  for,  as  is  well  known,  a  patient  is  then  liable  to  acute  inflam- 
mation of  the  kidneys,  the  first  onset  of  which  is  at  once  indicated  by 
a  rise  in  the  body  temperature.  It  is  well,  therefore,  during  the  con- 
valescent stage,  to  direct  the  nurse  to  take  the  temperature  night  and 
morning :  and  if  this  should  rise  beyond  the  healthy  standard,  she 
should  at  once  give  aconite,  so  as  not  to  allow  some  hours  to  elapse 
before  the  patient  can  be  visited  by  the  medical  attendant.  The  fever, 
it  is  true,  may  depend  on  some  other  cause  than  inflammation  of  the 
kidneys ;  but  even  then  it  will  probably  be  inflammatory  in  character, 
arising  from  gastric  catarrh,  over-feeding,  and  the  like,  and  in  any  case 
aconite  is  indicated. 

Aconite  does  not  shorten  the  fever  of  acute  specific  diseases,  as 
scarlet  fever,  measles,  &c.,  but  it  has  a  beneficial  influence  in  these 
diseases,  soothing  the  nervous  system  and  favouring  sleep  by  inducing 
free  perspiration.    Whether  it  can  lessen  the  severity  of  the  fever,  or 
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diminish  the  duration  of  the  acute  specific  diseases,  is  doubtful ;  but 
there  is  no  doubt  that  it  can  control  the  inflammatory  affections  which 
often  accompany  them,  and  which  by  their  severity  may  endanger  life. 
Thus  aconite  will  moderate,  but  neither  prevent  nor  shorten  the  course 
of  the  throat  inflammation  in  scarlet  fever  and  the  catarrh  and  bron- 
chitis in  measles,  and  in  this  indirect  manner  it  may  lessen  the  height 
of  the  fever. 

Aconite  proves  useless  in  certain  epidemics  of  febrile  inflammatory 
sore  throat.  These  cases  are  met  with  chiefly  during  the  prevalence  of 
scarlet  fever.  The  throat  is  much  swollen,  of  a  very  dusky  red  colour, 
and  the  pulse  is  very  frequent  and  very  weak.  There  is  great  prostra- 
tion, and  the  symptoms  are  of  a  marked  typhoid  character.  Here 
stimulants,  with  the  application  of  a  strong  solution  of  nitrate  of  silver, 
do  most  good. 

The  thermometer,  again,  renders  notable  service  whilst  giving  aconite 
in  the  acute  specific  fevers  and  the  sore  throats  just  described.  Under 
the  influence  of  this  drug,  the  skin  becomes  moist  and  the  pulse  falls 
perhaps  to  its  normal  state,  and  we  might  conclude  that  the  tempera- 
ture likewise  had  become  natural,  only  the  thermometer  shows  that  it 
remains  unaltered. 

Aconite  is  of  marked  service  in  erysipelas.  Administered  at  the 
commencement,  it  often  at  once  cuts  short  the  attack ;  and  even  when, 
in  spite  of  it,  the  disease  continues,  aconite  will  reduce  the  swelling  and 
hardness,lessen  the  redness,  and  prevent  the  inflammation  from  spreading. 

In  children  after  vaccination,  perhaps  when  the  spots  have  nearly 
healed,  an  erysipelatous  redness  occasionally  appears,  spreading  over 
the  arm  and  a  great  part  of  the  trunk,  usually  ceasing  in  one  part,  then 
successfully  attacking  contiguous  parts,  and  leaving  a  yellow  discolora- 
tion and  desquamation.  The  redness  is  often  intense,  the  tissues  being 
very  hard,  painful,  and  shiny,  and  this  inflammation  may  continue  for 
weeks.  It  may  run  down  the  arm,  involve  the  hand,  and  implicate 
the  greater  part  of  the  chest ;  or  it  may  appear  in  the  leg,  and  gradu- 
ally spread  to  the  foot ;  or,  again,  it  may  spread  from  the  hand  up  the 
arm,  and  once  more  down  to  the  hand,  and  this  may  be  repeated  many 
times.  Sometimes  the  inflammation  terminates  in  small  abscesses.  In 
cases  like  these,  aconite  generally  at  once  arrests  the  inflammation  ; 
and  even  when  it  persists  aconite  renders  the  redness  less  intense,  and 
the  swelHng  less  hard  and  painful.  The  troublesome  inflammation 
often  arising  after  the  vaccination  of  adults,  ordinarily  yields  to  aconite, 
especially  if  supplemented  by  the  local  application  of  belladonna  oint- 
ment twice  daily. 

In  the  treatment  both  of  simple  inflammations  and  acute  specific 
diseases,  aconite  may  be  appropriately  administered  in  conjunction  with 
any  other  remedy  which  may  be  indicated. 
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Aconite  has  been  much  praised  by  eminent  authorities  in  the  treat- 
ment of  acute  rheumatism,  but  its  good  effects  are  not  so  apparent  as 
m  acute  inflammation.  Acute  rheumatism,  having  no  regular  course 
or  duration,  may  last  untreated  only  a  few  days,  or  may  endure  for 
many  months.  It  is  difficult,  therefore,  to  decide  whether,  in  certain 
cases,  the  speedy  decline  of  the  fever  is  a  natural  decline,  or  due  to 
the  aconite.  It  is  certainly  ineffectual  in  many  cases,  which  appear 
to  run  their  course  uninfluenced  by  this  drug ;  so  that  it  is  still  required 
to  determine  in  what  class  of  cases  it  is  useful,  and  in  what  class  of 
cases  it  is  useless.  It  often  appears  to  be  of  service,  however,  in  sub- 
duing the  pain  from  inflamed  and  swollen  joints. 

Gouty  pains  are  said  to  yield  to  this  remedy.  It  has  been  given  in  neural- 
gia, apparently  with  good  results.  Gubler,  indeed,  maintains  that  aconite 
is  highly  useful  in  trifacial  neuralgia,  and  that  it  cures  the  most  un- 
promising cases.  He  insists  on  its  being  given  in  solution,  and  begins 
with  -iloth  grain  of  the  nitrate,  increasing  the  dose  till  -Lth  grain  is 
reached.  This  treatment  must  be  avoided  if  the  patient  suffers  from 
heart  disease. 

It  has  been  elsewhere  shown  that  aconite  lessens  the  rapidity  of  the 
circulation.  It  may,  therefore,  be  used  in  all  cases  where  it  is  needful 
to  subdue  vascular  excitement ;  in  fact,  it  may  be  given  in  precisely 
those  cases  which  were  formerly  treated  by  bleeding. 

In  sudden  check  of  the  menses,  as  from  cold,  aconite  will  often 
restore  the  flux,  and  thus  obviate  the  distressing  and  peculiar  train  of 
symptoms  produced  by  arrested  menstruation. 

Dr.  Bayes  recommends  aconite  in  otitis,  and  states  that  it  quickly 
relieves  the  pain. 

Small  doses  of  aconite,  administered  frequently,  will  often  quickly 
check  the  nose-bleeding  of  children  and  of  plethoric  people. 

Aconite  will  usually  subdue  the  "  fluttering  of  the  heart "  of  nervous 
persons,  and  also  nervous  palpitations.  More  general  treatment  is 
often  required ;  but  when  the  conditions  causing  the  disturbance  are 
undetectable  or  irremovable,  then  aconite  may  be  usefully  employed. 

In  several  cases  I  have  seen  aconite  quiet  the  distressing  restlessness 
or  "  fidgets,"  which  affects  men  as  well  as  women,  and  have  known  one 
drop  at  bedtime  calm  the  patient  and  permit  sound  refreshing  sleep  ; 
if  one  drop  is  insufficient,  it  may  be  repeated  hourly  for  three  or  four 
hours. 

A  drop  of  tinctvue  of  aconite  each  hour  yields  satisfactory  results 
in  the  acute  stage  of  gonorrhoea ;  and  it  is  even  said  to  remove 
chordee. 
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DIGITALIS  AND  ITS  PREPARATIONS. 

Large  doses  of  digitalis  excite  nausea,  vomiting,  and  diarrhoea ;  the 
matters  voided,  either  from  the  stomach  or  bowels,  being  of  a  grass- 
green  colour,  due  to  the  action  of  the  gastric  juice  on  some  constituent 
of  the  digitalis.    These  results  may  follow  even  a  medicinal  dose. 

The  digitaline  readily  passes  unchanged  from  the  intestines  into  the 
blood ;  for  the  same  symptoms  ensue  whether  the  alkaloid  is  swal- 
lowed or  injected  into  the  veins. 

The  action  of  digitalis  on  the  heart  is  very  noteworthy,  and  our 
knowledge  of  its  influence  on  this  organ,  whether  healthy  or  diseased,  is 
becoming  daily  more  exact. 

Drs.  Fagge  and  Stephenson  have  published  some  interesting  and 
important  investigations  concerning  the  influence  of  digitalis  on  the 
frog. 

"  Its  effect  on  the  frog  is  the  production  of  irregularity  of  the  heart's 
action,  followed  by  complete  stoppage  of  the  pulsations,  the  ventricle 
remaining  rigidly  contracted  and  perfectly  pale  after  it  has  ceased  to 
beat,  the  muscular  power  of  the  animal  at  the  time  being  unimpaired, 
and  persisting  as  long  as  in  frogs  in  which  the  circulation  has  been 
stopped  by  other  means,  such  as  ligature  of  the  heart.  The  irregu- 
larity of  the  heart's  action,  which  precedes  its  stoppage  under  the 
influence  of  the  poison,  is  peculiar.  The  rhythm  is  but  little  altered,  and 
the  beats  are  not  necessarily  diminished  in  number,  as  has  been  sup- 
posed. Sometimes,  however,  the  ventricle  makes  only  one  pulsation 
for  two  of  the  auricles,  the  number  of  its  contractions  being  therefore 
lessened  by  one-half. 

"  More  frequently  the  irregularity  consists  in  one  or  more  portions 
of  the  ventricle  (especially  the  apex)  becoming  rigid,  white,  and  con- 
tracted, while  the  remainder  of  the  organ  continues  to  dilate  regularly. 
When  the  yielding  portions  are  small,  a  peculiar  appearance,  as  if  the 
wall  of  the  ventricle  formed  crimson  pouches  or  protrusions,  is  pro- 
duced." * 

In  these  experiments  the  digitalis  certainly  did  not  weaken  but 
strengthened  the  heart's  contractions,  and  at  last  tetanized  this  organ ; 
at  the  same  time  the  contractions  were  rendered  peculiar  and  irregular. 

Dr.  Fothergill  finds  "  that  first  the  contractions  became  somewhat 
quicker  and  more  complete  ;  then  the  distension  became  less  complete, 

*  These  authorities  point  out  that  "upas  antiar,  helleboras  viridis,  and  perhaps 
other  species  of  hellcborus,  the  Tanghinia  vencnifera,  the  dajaksch,  the  carroval,  and 
scilla  niaritima  influences  the  heart  in  the  same  way."  '  ' 
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especially  at  the  apex,  which  remained  white,  and  firmly  contracted. 
Here  and  there  were  little  sections,  apparently  belongingeach  to  a  sepa- 
rate cardiac  ganglion,  which  did  not  seem  affected,  and  in  the  general 
contraction  pouched  out,  contrasting  in  colour  with  the  contracted 
and  whiter  portions." 

Two  other  experimenters,  Eulenberg  and  Ehrenhaus,  have  ascer- 
tained the  influence  of  solutions  of  digitaline,  applied  direcdy  to  the 
frog's  heart  after  its  separation  from  the  body,  in  order  to  ascertain  if 
the  effects  of  digitalis  are  due  to  its  action  on  the  pneumogastric  nerve. 
When  partly  submerged  in  a  solution  of  digitaline,  composed  of  one- 
fourth  of  a  grain  of  the  alkaloid  to  the  ounce  of  water,  the  contrac- 
tions of  the  still  pulsating  heart  increased  in  force,  but  every  now  and 
then  a  pause  occurred  in  its  beat. 

With  a  still  weaker  solution  (gr.  i.  to  ^  viii.)  the  same  phenomena 
were  observed.  The  pulsations  grew  fewer  and  fewer,  while  the  dura- 
tion of  each  contraction  was  proportionately  lengthened.  The  heart 
continued  to  pulsate  two  hours  and  a  half 

These  investigations  show  that  digitaline  strengthens  the  contrac- 
tions of  the  heart,  and  prolongs  the  systole,  while  it  does  not  at  all 
shorten  the  time  the  heart  usually  continues  to  contract  after  its 
removal  from  the  body. 

Dr.  Nunneley  has  made  numerous  observations  on  the  action  of 
digitaline  on  frogs.  The  following,  in  his  own  words,  is  a  summary  of 
what  he  has  observed  : — 

"  The  physiological  action  of  digitaline  on  the  heart  of  the  frog 
would  appear  to  be  widely  different  from  its  therapeutical  action  on 
the  dilated  and  weakened  human  heart  in  disease.  In  the  former  case 
the  heart  is  thrown  into  violent  and  disorderly  contractions,  which 
quickly  end  in  a  cessation  of  movement ;  in  the  latter,  clinical  exami- 
nation of  the  heart  and  pulse  appear  to  show  an  increase  of  contractile 
power,  and  a  restoration  of  its  regular  performance. 

"  I.  The  first  visible  effects  on  the  heart  occur  a  short  time  after  the 
injection  of  a  moderate  dose  under  the  skin  of  a  frog,  and  consist  in 
a  diminished  range  of  the  heart's  movements,  whilst  the  organ  itself 
appears  soiTiewhat  shrunken.  The  most  marked  alteration,  however, 
is  a  certain  embarrassment  and  want  of  smoothness  in  the  contrac- 
tions, as  if  the  separate  muscular  fibres  acted  with  undue  energy,  but 
in  an  irregular  manner,  or  as  if  there  was  a  want  of  co-ordination  m 
the  contractions  of  the  individual  fibres. 

"  2.  The  heart  does  not  contract  with  greater  frequency  after  a  dose 
of  digitaline,  and  no  change  at  all  occurs  in  this  respect  until  its 
action  becomes  embarrassed,  when  the  frequency  of  pulsation  is 
diminished,  and  does  not  again  increase. 

"3.  The  ventricular  systole  is  lengthened,  but  it  presents  a  very 
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different  appearance  to  the  systole  in  health.  The  ventricle  seems  no 
longer  to  act  as  a  single  large  muscle,  but  as  if  made  up  of  numerous 
small  ones,  which  contract  energetically  but  in  an  irregular  and  disor- 
derly Avay ;  hence  there  are  projected  bundles  of  contracted  muscular 
fibres  which  give  the  ventricle  a  rough  and  uneven  surface  and  an 
irregular  outline.  During  the  diastole  the  ventricle  does  not  every- 
where assume  a  red  colour,  but  one  or  more  red  spots  appear,  as  if  the 
ventricle  were  so  tightly  compressed  that  only  a  small  quantity  of 
blood  could  enter  it  by  chance.  Sometimes  a  red  spot  is  elevated  a 
little  above  the  general  surface,  forming  a  kind  of  pouch.  These 
spots  become  smaller  and  smaller,  until  at  last  the  ventricle  is  left  very 
pale,  strongly  contracted,  and  motionless,  while  the  auricles  are  dis- 
tended with  blood. 

"  4.  The  rhythm  of  the  contraction  of  the  three  cavities  is  generally 
little  interfered  with.  Two  contractions  of  the  auricles  sometimes 
occur  to  one  of  the  ventricles,  but  often  there  are  also  two  ventricular 
contractions,  one  of  them  being  very  slight  and  transient. 

"  Sometimes,  after  the  injection  of  a  dose  under  the  skin,  the  frog 
has  paroxysms  of  gasping  movements,  in  which  it  remains  perfectly 
still,  leaning  on  its  fore-paws,  which  are  widely  separated,  and  holding 
its  head  up,  and  opening  its  mouth  widely.  Whilst  in  this  state,  which 
lasts  from  about  half  a  minute  to  a  minute  and  a  half,  or  more,  the 
frog  scarcely  notices  irritation  of  its  skin,  or  shaking  of  the  dish  con- 
taining it,  and  the  mucous  membrane  of  the  tongue  and  mouth  are 
seen  to  be  extremely  pallid  in  consequence  of  the  small  quantity  of 
blood  sent  from  the  heart.  When  the  paroxysm  has  passed  off,  the 
frog  jumps  about  with  energy.  It  is  worthy  of  remark  that  whilst 
the  embarrassment  to  the  action  of  the  heart  is  continuous,  the 
gaspuig  movements  are  paroxysmal,  as  in  human  beings  where  the 
cardiac  dyspnoea  occurs  in  fits,  whilst  the  condition  of  the  heart 
remains  constant.  The  posture  and  appearance  of  the  frog  are  chiefly 
noticeable,  however,  from  the  vivid  picture  they  present  of  extreme 
and  urgent  dyspnoea." 

It  thus  appears  that,  in  the  main,  all  these  experimenters  agree  as  ta 
the  action  of  digitalis  on  the  frog's  heart. 

Messrs.  Bouley  and  Reynal,  in  giving  large  doses  to  horses,  found  the 
circulation  became  more  ^rapid,  the  heart-beats  more  abrupt,  their 
energy  much  increased,  and  accompanied,  after  a  certain  time  'with  a 
vibratory  thrill,  with  a  decided  metallic  tinkling,  and  as  poisoning  went 
on,  a  distinct  bellows'  murmur  was  heard,  becoming  more  audible  on 
exertion;  the  heart-beats  then  show  a  decided  intermittence,  and  the 
pulse  IS  small,  thready,  and  intermittent. 

In  doses  less  rapidly  fatal,  there  is,  at  first  sight,  excitement  of  the 
heart,  with  a  little  quickening  of  its  beats,  then  they  soon  grow  less 
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frequent,  and  fall  to  25  or  20  a  minute.  The  cardiac  sounds  are  more 
clearly  heard,  more  distinct  from  each  other  than  normally,  and  with  a 
different  rhythm,  there  being  occasional  intermissions  occurring  regularly 
or  irregularly,  and  after  a  time  a  vibratory  thrill  is  detected,  followed  by 
a  bellows'  murmur.  As  death  approaches,  the  beats  become  rapid,  90, 
100,  or  141.  Dr.  Brunton,  who  has  heard  the  blowing  murmur  several 
times,  says  it  occurs  in  horses,  dogs,  and  in  the  human  subject,  and  that 
it  is  probably  due  to  mitral  or  tricuspid  regurgitation,  from  irregular 
contraction  of  the  columnse  carnese. 

Dr.  Fothergill  found  that  when  introduced  into  the  circulation 
digitalis  contracted  the  heart  of  minnows  till  no  cavity  could  be  seen, 
the  organ  becoming  hard  and  glistening,  like  gristle ;  the  auricle  was 
distended,  and  could  not  drive  the  blood  into  the  firmly-contracted 
ventricle ;  hence  the  blood  regurgitated  into  the  venous  sinus  behind, 
which,  on  being  pricked,  the  auricle  drove  out  the  blood,  and  became 
firmly  contracted,  showing  that,  in  these  animals  at  least,  this  agent 
affects  the  auricle  in  the  same  way  as  the  ventricle.  Dr.  Fothergill 
likewise  found  that  digitalis,  given  to  sparrows,  contracted  the  left 
ventricle,  the  right  side  of  the  heart  being  very  distended,  and  the  lungs 
congested  ;  showing  that  this  drug  affects  either  exclusively  the  left  side, 
or  affects  it  earlier  and  more  powerfully  than  the  right  side,  otherwise 
the  right  cavities  should  become  as  contracted  as  the  left. 

Dr.  Fothergill  records  likewise  the  following  curious  and  important 
observations,  showing  the  opposite  action  ontheheartof  digitalis  to  aconite 
under  certain  circumstances.  On  poisoning  a  frog  with  aconite  the  ven- 
tricle became  gradually  more  and  more  distended,  its  contractions  slower 
and  more  feeble,  until  each  contraction  drove  only  a  small  quantity  of 
blood  off  the  top  of  the  distended  ventricle,  and  at  last  the  greatly  dis- 
tended heart  ceased  to  beat.  At  this  crisis  he  administered  digitalis, 
and  soon  contractions,  at  long  intervals,  took  place  imperfectly,  the 
gaps  becoming  shorter  and  shorter,  and  the  contractions  more  and 
more  complete,  until  the  heart  beat  naturally.  Then,  on  poisoning  a 
frog  with  digitalis,  he  found  that  aconite  acted  but  little  on  the  heart, 
and  was  incapable  of  dilating  it. 

Many  modem  writers,  as  Handfield  Jones,  Fuller,  Winogradoff, 
Traube,  Brunton,  Balthazar  Foster,  in  opposition  to  the  views  formerly 
held,  consider  that  digitalis  strengthens  the  heart's  contraction  ;  for  it 
strengthens  a  feeble  dilated  heart,  and,  as  we  have  seen,  the  ventricles 
are  found  strongly  contracted  in  frogs,  minnows,  sparrows,  and  occa- 
sionally in  mammalia.  In  addition  to  this  effect  it  produces  irregular 
and  disorderly  action  in  frogs  ;  different  parts  of  the  ventricle  appearmg 
to  act  without  any  relation  to  each  other,  and  a  similar  disorderly  action 
probablv  occurs  in  the  hearts  of  other  animals. 

Sometimes,  after  a  large  dose,  the  pulse,  as  we  shall  see,  becomes 
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very  frequent  and  feeble,  which  does  not  show  that  the  heart  itself  is 
weak ;  for  at  this  very  time  the  heart  may  be  beating  strongly.  The 
weak  pulse  is  due  to  dilatation  of  the  arterioles,  whereby  the  blood 
passes  quickly  and  easily  from  the  arteries  into  the  veins.  Traube  and 
Brunton,  however,  evidently  regard  digitahs  as  a  heart-tonic  only  when 
given  in  moderate  doses,  for,  as  will  be  shown  presently,  they  consider 
that  large  doses  paralyze  the  nervous  ganglia  of  the  heart. 

Boehm's  experiments  tend  to  confirm  the  view  that  digitalis  strength- 
ens the  heart's  action.  The  isolated  heart  of  a  frog  was  made  to  pump 
serum  through  a  glass  tube  ;  on  applying  digitalis  the  heart  acted  with 
greater  force,  but  larger  doses  diminished  its  power.  Finally  the  heart 
stopped,  with  evety  drop  of  serum  squeezed  out  of  the  ventricles.  Each 
individual  beat  of  the  heart  was  greatly  increased  in  strength,  in  some 
instances  nearly  doubled.  The  loss  of  power  after  large  doses  appeared 
to  be  due  partly  to  the  gi-eat  slowing  of  the  heart,  partly  to  the  incom- 
pleteness of  the  diastole,  and  the  consequent  imperfect  filling  of  the 
ventricles. 

Blake,  Brunton,  Foster  and  others,  find  that  digitalis  sometimes  con- 
siderably increases  arterial  tension.  Digitalis  injected  into  a  vein,  causes 
the  tension  to  reach  its  maximum  in  four  to  ten  minutes,  and  this 
heightened  blood-pressure  Brunton  attributes  chiefly  to  the  contraction 
of  the  arterioles.  Dr.  Boehm  finds,  as  Traube  has  stated,  that  after 
section  of  the  cervical  spinal  cord  destroying  communication  between 
the  arterioles  and  the  vaso-motor  centre,  digitalis  causes  no  rise  in 
arterial  pressure.  Dr.  Fothergill  has  seen  the  arterioles  in  the  web  of 
the  frog's  foot  contract  on  the  local  appHcation  of  digitaHs ;  on  the 
other  hand,  Dr.  Nunneley  carefully  investigated  the  subject,  and  con- 
cludes that  digitahs  locally  applied  to  the  web  of  the  frog's  foot  produces 
no  effect  whatever  on  the  calibre  of  the  small  arteries,  nor  when  it  is 
injected  under  the  skin  any  alteration  in  their  size,  until  the  irregular 
or  more  or  less  persistent  contractions  of  the  ventricle  diminish  the 
blood-stream  to  which  the  arteries  then  to  some  extent  adapt  them- 
selves. Dr.  Boehm,  too,  has  often  examined  the  small  arteries  of  the 
frog's  mesentery,  studying  for  hours  the  action  of  digitalis  upon  them, 
but  has  never  found  them  aff"ected  by  it.  Dr.  Brunton,  with  the  aid  of 
Traube's  modification  of  Ludwig's  kymographion,  re-investigated  this 
question,  and  he  holds  to  his  original  conclusion,  that  digitalis  causes 
contraction  of  the  arterioles.  For  example,  he  paralyzed  a  dog  with 
morphia,  inserted  acanula  into  the  crural  artery,  and  then  compared  the 
curves  indicating  blood-pressure  before  and  after  the  injection  of  did 
talis.  After  the  injection  the  pulse  grew  slower  and  the  mean  blood 
pressure  mcreased,  whilst  the  height  of  the  wave  due  to  each  cardiac 
pulsation  remained  much  the  same  ;  and  the  blood-pressure  continued 
to  rise,  although  the  pulse  grew  slower  and  slower,  and  the  oscillations 
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of  the  mercurial  column  at  each  pulsation  diminished  in  extent.  The 
mcrease  of  blood-pressure  may  be  due  either  to  the  heart  at  each  pul- 
sation propelling  a  greater  quantity  of  blood  into  the  aorta,  or  to  the 
contraction  of  the  arterioles  lessening  the  facility  of  the  blood-flow  from 
the  arteries  through  the  capillaries,  to  the  veins. 

A  study  of  the  form  of  the  pulse  wave  proves  that  the  increased 
pressure  is  due  to  contraction  of  the  arterioles,  since  a  much  longer  time 
was  occupied  in  the  descent  of  the  pulse  wave  after  digitalis,  showing 
that  the  blood  passed  more  slowly  out  of  the  arteries  into  the  veins. 
With  heightened  blood-pressure,  the  arterioles  remaining  unchanged, 
the  blood  would  pass  more  quickly  into  the  veins,  and  consequently  the 
descending  line  of  the  pulse  wave  should  occupy  a  shorter  instead  of  a 
longer  time. 

A  poisonous  dose  of  digitalis,  after  a  time,  paralyzes  the  arterioles, 
which  therefore  dilate,  and  the  arterial  tension  falls. 

According  to  Saunders,  Jorg,  Hutchinson,  and  others,  digitalis,  in 
moderate  doses  in  the  first  instance,  quickens  the  pulse,  though  other 
observers  deny  this  effect.  All,  however,  agree,  that  moderate  doses 
render  the  pulse  less  frequent,  and  that  if  the  drug  is  pushed,  the  pulse 
becomes  irregular,  very  frequent,  and  feeble ;  feeble,  according  to 
Brunton,  owing  to  the  paralysis  of  the  arterioles,  whence  the  blood 
passes  more  readily  from  the  arteries  into  the  veins  ;  and  quick  and 
irregular,  as  Traube  apparently  believes,  owing  to  the  previously  stimu- 
lated vagi  becoming  paralyzed. 

Various  and  contradictory  explanations  have  been  advanced  regarding 
the  way  digitalis  affects  the  heart. 

The  following  seem  to  be  the  leading  phenomena  requiring  con- 
sideration : — 

1.  Increased  contraction,  ending  in  tetanic  contraction  of  the  ven-. 
tricles,  as  evidenced  in  the  case  of  frogs  and  many  other  animals. 

2.  The  slowing  of  the  heart's  action  in  man  and  the  higher  animals, 
followed,  after  large  doses,  by  very  frequent  and  feeble  pulse. 

3.  Irregular  action  of  the  heart. 

4.  Increased  arterial  tension. 

It  has  been  proved  that  moderate  stimulation  of  the  vagus  slows  the 
heart  but  if  the  vagi  are  divided,  it  beats  quickly,  tumultuously,  and 
irrcgiilarly.  We  have  just  seen  that  in  the  higher  anmials  digitalis  at 
first  slows  the  heart,  but  that  poisonous  doses  make  the  heart  beat 
quickly  and  irregularly.  These  facts  induced  Traube  to  conclude  that 
digitalis  at  first  stimulates,  but  afterwards  paralyzes _  the  vagi ;  thus,  he 
found  that  a  moderate  dose  injected  into  the  vems  of  dogs  greatly 
reduced  the  frequency  of  the  pulse,  but  a  larger  dose  mcreased  it  in  one 
case  from  32  to  160  beats,  and  in  another  case  from  33  to  202  beats 
He  made  seven  further  observations  to  discover  if  this  efl-ect  were  ically 
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exerted  through  the  vagus.  After  slowing  the  pulse  by  digitahs,  he  cut 
the  vagi,  when  the  pulse  at  once  became  very  frequent.  '  Further,  after 
dividing  the  vagi,  the  digitalis,  in  most  cases,  reduced  the  pulse  very 
little.  Subsequently  it  was  shown  that  whilst  stimulation  of  the  vagus 
reduced  the  blood-pressure,  digitalis  greatly  heightened  it;  proving 
that  the  effects  of  digitalis  are  not  applicable  without  admitting  the 
influence  of  the  cardiac  ganglia  ("  musculo-motory  ")  as  well  as  the  vagi 
('•  regulatory").*  This  led  Traube  to  re-investigate  the  question.  After 
paralyzing  the  vagi  by  injection  of  woorari,  to  obviate  the  effects  result- 
ing from  their  section,  and  performing  artificial  respiration,  he  divided 
the  vagi  and  injected  infusion  of  digitalis  into  the  veins,  and  found  that 
a  great  increase  of  the  blood-pressure  (arterial  tension)  took  place  ;  a 
result  which  led  him  to  the  conclusion  that  digitalis  at  first  stimulates 
the  vagi  and  the  motor  nervous  ganglia  of  the  heart  itself,  but  after- 
wards paralyzes  both. 

Dybkowsky  and  Pelekan  maintain  that  digitalis  acts  solely  through 
the  regulating  and  musculo-motory  (ganglia)  apparatus  of  the  heart 
itself,  and  not  through  the  vagi,  as  the  drug's  influence  is  not  affected 
by  destruction  of  the  medulla  oblongata,  by  division  of  the  vagi,  nor 
by  their  paralysis  with  woorari.  Eulenburgh  and  Ehrenhause  have 
shown  that  digitalis  will  produce  its  effects  through  its  action  on  the 
heart  itself,  for  as  we  have  seen,  the  heart's  contractions  are  arrested 
when  the  lower  third  of  the  extirpated  heart  of  a  frog  is  placed  in  a 
strong  digitaline  solution,  whilst  a  weaker  solution  renders  the  move- 
ments slow  and  intermittent.  Brunton  considers  tliat  Traube's  experi- 
ments prove  that  digitalis  likewise  acts  through  the  vagus,  and  that 
after  division  of  the  vagi,  digitalis  acts  on  the  terminations  of  this 
nerve  but  less  energetically  than  on  the  trunk,  and  consequently  produces 
less  effect  than  when  the  vagi  are  intact.  Brunton  believes  that 
digitalis  "  acts  on  the  regulating  apparatus  of  the  heart  chiefly  through 
the  vagus,  thus  causing  slowing  of  the  heart,  and  stimulates  the 
musculo-motory  apparatus  (ganglia  and  nerves  of  the  heart),  causing 
increased  force  of  the  cardiac  contractions.  This  primary  stimulation 
then  gives  way  to  paralysis,  at  first  partial,  then  complete."  Subsequent 
observations  led  him  to  conclude  that  digitalis  slows  the  heart  in  part 
by  its  contracting  influence  on  the  arterioles,  thus  heightening  arterial 
pressure,  and  not  altogether  by  direct  influence  on  the  vagus,  for  after 
slowing  the  heart-beats  by  the  drug,  he  administered  nitrite  of  amyl, 
nnd  thus  induced  dilatation  of  the  arterioles  and  diminution  of  the 
blood-pressure.  Whenever  the  blood-pressure  fell  after  the  inhalation 
of  amyl,  he  found  that  the  pulse  became  quick.  On  the  other  hand 
Traube  finds  that  after  cutting  the  cervical  spinal  cord  of  a  frog,  thus 

*  But  this  increased  arterial  tension  is  in  large  part  due  to  the  contraction  of  the 
arterioles  by  digitalis. 
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separating  the  arterioles  from  the  vaso-motor  centre,  digitalis  induces 
marked  slowing  of  the  pulse  simultaneously  with  great  diminution  of 
arterial  pressure,  this  proving,  as  he  believes,  that  this  slowing  is  not 
due  to  increased  arterial  pressure.  Dr.  Boehm  likewise  finds  that  after 
section  of  the  cervical  spinal  cord  of  rabbits,  digitalis  produces  no 
increase  of  arterial  pressure,  showing  that  this  drug  affects  the  arteries 
through  the  vaso-motor  centre. 

Brunton,  Foster,  and  others,  are  led  to  conclude  from  sphygmographic 
observations,  that  in  the  healthy  human  subject  digitalis,  while  dimin- 
ishing the  frequency  of  the  heart's  beats,  increases  the  force  of  each 
beat,  and  augments  arterial  tension. 

We  can  conceive  that  in  a  given  disease  digitalis  may  afford  relief  in 
one  of  the  four  following  ways : — 

I.  By  strengthening  the  action  of  a  weak  heart, 

II.  By  reducing  the  strength  of  the  beats  of  a  heart  acting  too 
powerfully. 

III.  By  lessening  the  frequency  of  the  heart's  beats. 

IV.  By  correcting  irregular  action  of  the  heart. 

It  is  possible,  that  in  certain  affections,  digitalis  may  give  relief 
through  each  of  these  effects,  or  through  one  or  more  of  them  in  com- 
bination. Further,  it  is  a  question  of  interest  whether  digitalis  affects 
both  sides  of  the  heart  or  the  left  only,  and  whether  it  affects  both 
auricles  and  ventricles,  and  if  so,  whether  in  an  equal  degree.  These 
questions  cannot  be  satisfactorily  solved ;  but  from  the  recorded  experi- 
ments on  animals,  and  from  the  fact  that  digitalis  equally  reduces  the 
frequency  of  the  contractions  of  both  cavities,  it  is  probable  that  it 
affects  the  whole  heart,  but  especially  the  ventricles. 

Dr.  Balthazar  Foster  ascribes  the  effects  of  digitalis  on  most  diseases 
cf  the  heart  to  the  reduction  in  the  frequency  of  its  beats,  and  explains 
the  influence  of  the  drug  in  certain  cardiac  diseases  in  the  following 
manner: — In  most  cases  of  aortic  regurgitation  it  is  well  known  that 
digitalis  does  harm  by  slowing  the  heart  and  giving  more  time  for  the 
blood  to  regurgitate  into  the  ventricle,  and  by  increasing  arterial  tension 
digitalis  correspondingly  increases  the  regurgitation,  and  thus  greatly 
aggravates  the  severity  of  the  symptoms.  In  mitral  obstructive 
disease  it  is  servicable,  for  "  by  slowing  the  action  of  the  heart  the 
period  of  time  during  which  the  blood  from  the  distended  auricle  can 
flow  into  the  ventricle  is  increased,  and  as  the  extra  time  allows  more 
blood  to  pass  through  the  narrov-'-ed  mitral  orifice  before  the  final  effort 
of  the  auricle  is  made,  that  effort  is  made  on  a  smaller  quantity  of 
blood,  and  is  consequently  more  effective."  He  thinks  that  digitalis 
also  strengthens  the  contraction  of  the  auricle. 

I  believe  that  we  obtain  better  indications  respecting  the  advisability 
of  using  digitalis  by  considering  the  totality  of  the  symptoms  rather 
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than  by  confining  the  attention  simply  to  the  nature  of  the  valvular 
affection,  and  therefore  I  will  fully  indicate  the  heart  diseases  m  which 
this  drug  will  prove  useful,  and  those  in  which  it  will  be  found  of  little 

or  no  use.  .  , 

Digitalis  will  be  found  of  eminent  service  to  a  patient  presenting  tne 
following  symptoms  and  physical  signs:— there  is  dropsy,  which  may 
be  extensive;  the  breathing  in  the  earlier  stages  of  this  condition  is 
much  distressed  periodically,  and  especially  at  night ;  but  when  the 
disease  reaches  its  worst  stage  the  breathing  is  continuously  bad, 
although  it  becomes  paroxysmally  worse.  The  patient  cannot  he  down 
in  bed,*  and  is  perhaps  obliged  to  sit  in  a  chair  with  the  head  either 
thrown  back,  or  more  rarely  leaning  forward  on  the  bed  or  some  other 
support.  The  jugular  veins  are  distended,  the  face  is  dusky  and  hvid,  and 
the  pulse  very  frequent,  feeble,  fluttering,  and  irregular.  The  urme  is 
very  scanty,  high-coloured,  and  deposits  copiously  on  cooling.  The 
heart  is  seen  and  felt  to  beat  over  a  too  extensive  area;  and  the  chief 
impulse  is  sometimes  at  one  spot  of  the  chest  and  sometimes  at  another. 
The  impulse  is  undulating,  and  the  beating  very  irregular  and  inter- 
mittent. The  physical  examination  betrays  great  dilatation  of  the 
left  ventricle,  with  often  a  not  inconsiderable  amount  of  hypertrophy. 
A  murmur  is  ordinarily  heard  having  the  character  of  that  produced 
by  mitral  regurgitant  disease,  and  also  there  may  be  disease  of  the 
aortic  valves. 

In  such  cases.  Dr.  Foster  ascribes  the  symptoms  to  mitral  obstruc- 
tion, and  he  considers  that  digitalis  affords  rehef  by  slowing  the  heart's 
beats ;  but  this  view  fails  to  explain  those  instances  where,  after 
digitalis  has  relieved  the  patient,  the  drug  may  be  discontinued  for  a. 
long  time  without  a  return  of  the  symptoms.  Dr.  Foster  says, 
that  digitalis  strengthens  the  heart,  thus  increasing  arterial  recoil, 
so  promoting  its  own  nourishment,  and  in  this  way  permanently 
strengthening  the  heart;  but  this  hypothesis  fails  to  throw  light  on 
those  cases  where,  after  two  or  three  days,  the  medicine  may  be  dis- 
continued without  return  of  the  symptoms  ;  in  so  short  a  time  the 
heart  can  hardly  have  become  permanently  strengthened  by  increased 
nutrition. 

A  case  presenting  these  symptoms  and  physical  signs  will  generally 
respond  quickly  to  digitaUs,  if  it  be  given  in  the  way  here  set  forth. 
In  all  treatment,  the  object  should  be  to  obtain  the  greatest  therapeutic 
effects  with  the  smallest  possible  dose,  a  condition  particularly  impor- 

*  These,  and  other  sufferers  from  diseases  of  the  heart,  who  often  become  much 
exhausted  through  inabihty  to  sleep,  may  obtain  j-elief  from  the  dyspnoea,  and 
sleep  more  or  less  refreshing,  by  the  hypodermic  injection  of  small  quantities  of 
morphia  (one-sixth  or  one-twelfth  of  a  grain)  without  fear  of  any  disagreeable  con- 
sequences. 
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T  n  ll  P^^ful  drug  hke  digitalis  ;  large  doses  sometimes  appear 
to  increase  the  heart's  embarrassment,  and  relief  comes  only  when  the 
dose  IS  dimmished.  It  is  highly  important  to  give  a  dose  no  larger  than 
IS  necessary,  smce  the  patient  may  require  to  take  it  for  a  long  period  •  in 
a  case  hke  that  just  described,  the  patient  after  a  time  becomes 
accustomed  to  the  medicine,  and  the  dose  which  at  first  afforded  relief 
seems  partially  to  lose  its  effect  and  requires  augmentation;  but  this 
could  be  done  only  with  the  greatest  caution,  and  even  then  with 
some  hazard,  if,  in  the  first  instance,  the  maximum  quantity  had  been 
given. 

I  believe  that  with  digitalis  the  formula  has  much  to  do  with  the 
success  of  the  drug.     The  fresh  and  well-made  infusion  generally  gives 
far  better  results  than  the  tincture.    It  is  advisable  to  begin  with  a 
drachm  of  the  infusion  twice,  or  not  more  than  three  time  a  day,  and 
in  many  instances  this  quantity  will  suffice.     The  effects  on  the  pulse, 
the  urine,  and  the  dropsy,  are  to  be  carefully  watched.    When  the 
drug  is  properly  administered,  the  pulse  grows  considerably  stronger, 
more  regular,  and  much  slower,  till  in  very  many  cases  all  irregularity 
ceases,  and  the  pulse  becomes  natural  in  frequency  and  rhythm.    At  the 
same  time  the  urine,  which  previously  may  not  have  amounted  to  more 
than  half  a  pint  in  the  twenty-four  hours,  increases  to  one,  two,  four,  or 
even  eight  pints  a  day,  and  in  proportion  to  this  increased  flow,  the  dropsy 
diminishes  till  it  finally  disappears.     Should  the  influence  of  the  drug 
be  small  or  imperceptible,  the  quantity  may  eventually  be  increased  ; 
but  it  must  be  remembered  that  the  efficacy  of  digitalis  may  not  be- 
come apparent  for  three  or  four  days.     A  drachm  may  be  given  every 
three  or  four  hours,  as  circumstances  indicate,  or  one  drachm  may  be 
given  in  the  morning,  two  in  the  middle  of  the  day,  and  two  at  night ; 
should  the  symptoms  resist  this  additional  dose,  another  augmentation 
must  be  made  in  a  few  days.    A  small  dose  often  succeeds  admirably 
at  first  in  removing  much  of  the  dropsy,  but  fails  to  effect  all  that  is 
desired ;  the  dose  should  then  be  gradually  increased.* 

When  a  patient  with  the  foregoing  symptoms  dies,  the  post-mortem 
examination  generally  reveals  great  dilatation  of  the  left  ventricle,  with 
much  true  hypertrophy  of  its  walls.  Sometimes  there  is  incompetence 
of  the  aortic  or  mitral  valves,  or  of  both ;  but  it  sometimes  happens 
that  both  these  sets  of  valves  are  healthy  and  admit  of  no  regurgitation 
when  tested  with  water,  although  a  murmur  of  a  mitral  character  had 
existed  during  life. 

Digitalis  will  be  found  especially  useful  when  there  is  much  dilatation 
and  hypertrophy  of  the  left  ventricle  without  valvular  disease,  although 
a  mitral  murmur  may  have  been  heard  during  life  ;  but  in  many  cases  it 

*  The  cases  vvc  are  now  treating  of  require,  in  most  instances,  free  alcoholic 
stimulation,  and  the  best  agent,  on  account  of  its  diuretic  action,  is  gin. 
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is  at  present,  unfortunately,  impossible  to  decide  before  death  whether 
or  not  there  is  mitral  disease. 

Eminent  authorities  have  asserted  that  in  aortic  disease  digitahs  will 
embarrass  the  heart  still  further,  and  increase  the  difficulty  of  breathing, 
and  indeed  is  worse  than  useless  ;  but  a  prolonged  and  careful  investiga- 
tion of  this  question  has  convinced  me,  that  in  a  case  presenting  the 
physical  signs  and  symptoms  above  described,  the  existence  of  aortic 
disease,  whether  obstructive  or  regurgitant,  or  both,  does  not  in  any 
way  contra-indicate  the  employment  of  digitalis. 

The  irregularity  of  the  pulse  is  the  capital  indication  of  the  necessity 
of  giving  digitalis. 

Earlier  stages  of  the  foregoing  condition  are  not  unfrequently  met 
with,  when  the  symptoms,  though  troublesome,  have  not  yet  become 
very  severe.  These  forms  sometimes  occur  in  children  some  time  after 
an  attack  of  rheumatic  fever.  The  strong  and  heaving  impulse  of  the 
left  ventricle,  strong  enough  sometimes  to  shake  the  patient,  gives 
evidence  of  great  dilatation  and  hypertrophy  ;  and  there  is  generally  a 
systolic  apex  murmur  (mitral),  with  perhaps  systolic  apex  thrill.  The 
patient  at  first  is  troubled  only  with  palpitation  on  exertion  ;  but  after 
a  variable  time,  perhaps  many  years,  paroxysms  of  palpitation  set  in, 
accompanied  by  urgent  dyspnoea,  and  the  attacks  may  recur  so  often, 
that  the  child,  unable  to  lie  down  at  night,  is  obliged  to  be  propped  up 
with  pillows.  At  a  further  stage  the  dyspnoea  is  continuous,  but 
becomes  paroxysmally  worse,  and  the  child  is  unable  either  night  or 
day  to  assume  a  horizontal  position.  In  all  these  stages  the  pulse  is 
ordinarily  quite  regular,  but  is  generally  very  frequent  and  feeble, 
although,  at  the  same  time,  the  heart  throbs  violently  against  the  chest. 
There  is  no  dropsy,  or  it  is  slight  and  transient,  appearing  for  a  few 
days,  and  then  passing  away,  till,  for  some  reason,  the  heart  again 
becomes  embarrassed. 

Digitalis  will  often  quell  the  tumultuous,  strongly-beating  heart, 
strengthen  the  pulse,  at  the  same  time  reduce  its  frequency,  and  improve 
the  patient  in  every  respect.  It  must  be  given  till  the  pulse  falls  to  60 
or  70  beats.  In  these  cases  very  large  doses  are  sometimes  required, 
even  two  grains  of  the  powdered  leaf  every  three  hours. 

In  cases  such  as  we  have  just  described,  two  important  circumstances 
may  be  frequently  observed ;  tlie  pulse  may  be  very  weak  and  feeble 
wJnle  the  heart  contracts  with  unnatural  strength;   and  while  the 
digitalis  strengthens  the  pulse,  it  subdues  the  unnatural  force  of  the 
heart's  beats. 

The  first  circumstance  is  of  great  importance,  as  in  the  cases  now 
treated  of,  it  is  commonly  thought  that  the  weak  pulse  indicates  a 
correspondingly  weak  heart,  whence  it  is  concluded  that,  as  digitalis  is 
eminently  suitable  for  the  cases  in  question,  it  is  useful  when  the  heart 
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IS  feeble —a  conclusion  certainly  erroneous  ;  for,  as  we  have  said,  while 
the  pulse  is  very  weak,  the  heart  can  be  felt  to  strike  the  chest  with 
considerably  increased  force  j  and  further,  when  these  patients  die, 
the  left  ventricle  is  found  largely  dilated  it  is  true,  but  also  greatly 
hypertrophied. 

This  want  of  correspondence  between  the  pulse's  strength  and  the 
heart's  contraction,  becomes  still  more  apparent  when  a  patient,  thus 
affected,  is  seized  with  an  attack  of  palpitation.  The  heart  then  some- 
times beats  with  strength  sufficient  to  make  its  movements  visible 
through  the  clothes,  or  even  to  shake  the  bed,  yet  the  pulse,  at  the  same 
time,  is  very  small  and  feeble.  Where  this  discrepancy  between  the 
vigour  of  the  heart's  contractions  and  the  strength  of  the  pulse  is 
permanent,  it  would  appear  as  though  a  patient  were  troubled  with  a 
perpetual  palpitation,  which,  however,  becomes  paroxysmally  worse. 
Digitalis  will  often  correct  this  discrepancy  between  the  pulse  and  the 
heart,  which  may  be  viewed  as  a  form  of  irregularity  on  the  part  of  the 
heart ;  hence,  while  under  its  influence  the  heart's  action  becomes 
quieter,  the  pulse  grows  stronger,  as  well  as  slower,  affording  one 
illustration  of  the  power. of  digitalis  to  control  a  heart  contracting  too 
strongly. 

An  early  stage  of  the  severe  disease  just  depicted,  may  also  be 
witnessed  in  older  people,  in  whom  there  is  much  irregularity  of  the 
heart's  action,  with  a  pulse  irregular  and  intermittent,  neither  quick  nor 
very  weak,  and  with  no  alteration  in  the  size  of  the  organ.  A  mitral 
murmur  may  very  generally  be  detected,  and  perhaps  an  apex  systolic 
thrill.  These  patients  may  suffer  from  constant  dyspnoea  and  from 
attacks  of  palpitation,  during  which  the  embarrassment  of  the 
breathing  is  much  aggravated.  There  is  no  dropsy  nor  lividity  of  the 
skin,  and  the  urine  is  secreted  in  natural  quantity.  Here  digitalis  will 
give  complete  relief,  quieting  the  palpitations,  removing  the  dyspnoea, 
and  regulating  the  pulse.  The  disease  may  persist  for  years  in  this 
form,  requiring  the  use  of  digitalis  for  months  or  years,  sometimes  in 
very  large  doses,  and  may  even  then  fail  to  restore  perfect  cardiac  action, 
the  irregularity  becoming  marked  on  exertion ;  yet  digitalis  will  remove 
all  or  most  of  the  symptoms,  though  a  little  irregularity  may  remain. 

The  existence  of  aortic  valvular  disease  in  any  of  the  milder  (as  also 
in  the  severer)  forms,  is  not  to  be  considered  a  prohibitory  indication 
to  the  administration  of  digitalis. 

An  important  question  is,  how  long  can  digitalis  afford  reUef  and 
preserve  life  ?  As  might  be  expected,  this  will  depend  on  the  more  or 
less  advanced  stage  of  the  disease.  In  its  earliest  stages  the  relief  may 
be  so  complete  as  to  permit  the  discontinuance  of  the  medicine,  and  the 
patient  mayremainrelieved  for  manymonthsormanyyears;  but  generally, 
occasional  evidence  of  the  symptoms  recur,  to  be  removed  agam  and 
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again  by  a  fresh  recourse  to  digitalis.  Tlius  life  may  be  greatly  pro- 
longed and  made  useful,  although  the  sufferer  is  unfit  for  very  arduous 
work.  Even  when  drojDsy  has  appeared,  and  sometimes  even  w^ien  it 
is  extensive,  digitalis  will  often  give  great  and  permanent  relief;  but  m 
most  instances  where  the  disease,  having  lasted  for  some  time,  has  much 
advanced,  the  relief— although  it  may  be  to  the  extent  of  getting  rid  of 
the  dropsy  and  dyspnoea— is  of  short  duration,  and  the  disease,  as  it 
were,  over-rides  the  medicine  and  progresses  in  spite  of  it.  It  is  of 
bad  augury  if  a  considerable  dose  is  required  to  mitigate  the  symptoms, 
or  when  it  is  necessary  to  give  the  drug  in  increasing  doses  to  maintain 
the  ground  at  first  gained. 

If  no  dropsy  is  present,  the  digitahs  will  not  notably  increase  the 
quantity  of  urine,  indeed  will  not  act  as  a  diuretic;  for  usually  where 
there  is  no  dropsy,  the  urine  is  excreted  in  natural  quantity. 

The  disease  just  described  appears  to  run  the  following  course  : — At 
first,  from  valvular  disease,  or  from  some  at  present  unexplained  cause, 
the  left  ventricle  dilates,  becoming  hypertrophied  in  the  process,  and 
when  the  dilatation  and  hypertrophy  have  progressed  in  some  degree, 
the  heart's  impulse  becomes  strong  and  heaving,  and  is  felt  over  an 
extensive  area  of  the  chest,  while  the  patient,  at  first  only  on  exertion, 
becomes  affected  mth  attacks  of  palpitation  and  dyspnoea. 

Next,  as  the  disease  advances,  either  gradually  or  suddenly,  the 
impulse  becomes  still  stronger,  more  extensive,  more  heaving,  with  very 
frequent  contractions.  The  breathing  simultaneously  becomes  per- 
manently difficult,  and  with  each  attack  of  palpitation  is  paroxysmally 
worse — so  bad,  indeed,  as  to  give  rise  to  the  idea  that  the  patient  cannot 
live  through  it.  In  this  stage  the  pulse  is  frequent,  small,  weak,  and 
altogether  disproportionate  in  strength  to  the  strongly  contracting, 
heaving,  tumultuously  acting  left  ventricle.*  To  the  foregoing  symp- 
toms, as  the  disease  advances,  are  added  irregularity  of  the  heart's 
action  and  irregularity  of  the  pulse.  Notwithstanding  this  formidable 
array  of  symptoms  and  physical  signs,  there  is  at  first  neither  fulness 
nor  pulsation  of  the  jugular  veins,  nor  any  lividity  of  the  face,  nor 
dropsy ;  but  without  the  further  inroad  of  the  malady  these  symptoms 
arise,  and  are  probably  produced  in  the  following  way  : — In  consequence 
of  the  irregular  action  of  the  walls  of  the  heart  and  its  columnae 
carnese,  the  mitral  valves  become  incompetent  and  permit  regurgitation. 
There  may  also  be  disease  and  incompetency  of  the  mitral  valves  with 
permanent  regurgitation  from  the  ventricle  to  the  auricle,  which  regurgi- 
tation the  irregular  action  of  the  heart  will  increase.  This  regurgitation 
causing  considerable  obstruction  to  the  passage  of  the  blood  through 

*  This  over-strong  action  of  the  left  ventricle  digitalis  controls,  thus  affording 
an  instance  of  its  efficacy  in  certain  cases  of  hypertrophied  and  too-powerfully  acting 
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the  lungs,  the  right  side  of  the  heart  becomes  distended,  and  its  valves, 
in  their  turn,  become  imcompetent,  leading  to  regurgitation  into  the 
veins,  to  general  dropsy,  and  to  lividity  of  the  skin. 

When  the  disease  has  reached  its  worst  stage,  the  heart's  action  is  so 
embarrassed  that,  although  its  walls  are  hypertrophied,  it  strikes  with 
each  beat  feebly  against  the  chest,  and  its  impulse  may  be  scarcely 
perceptible,  whilst  the  pulse  is  frequent,  feeble,  irregular,  and  intermittent. 

In  some  cases,  and  especially  with  children,  the  disease  may  advance 
to  a  great  extent  without  producing  any  irregularity  of  the  heart's  action, 
though  with  other  cases  irregularity  occurs  early. 

After  death  we  find  that  the  left  ventricle  is  very  considerably  dilated, 
and  very  greatly  hypertrophied.  The  mitral  often,  and  not  unfrequently 
the  aortic  valves,  are  more  or  less  diseased,  admitting  of  a  variable 
amount  of  regurgitation.  These  statements  are  founded  on  post-mortem 
evidence. 

Digitalis  in  this  form  of  heart  disease  will  be  found  of  signal  service. 

I  suggest  the  following  explanation  of  its  action  : — By  restoring  order 
to  the  heart's  movements,  the  regurgitation  caused  by  the  irregular 
action  of  the  columnae  carneae  is  obviated,  and  regurgitation  from  the 
left  ventricle  to  the  auricle,  and  thence  through  the  lungs  to  the  right 
side  of  the  heart,  is  prevented.  If  this  be  the  true  explanation,  then 
digitalis  will  remove  the  symptoms  completely  only  when  the  mitral 
regurgitation  is  dynamic,  and  will  fail  to  remove  those  dependent  on 
organic  disease  of  the  mitral  valves ;  and  where,  as  frequently  happens, 
in  addition  to  irregularity  of  the  heart's  action,  there  is  organic  disease 
of  the  mitral  valves  admitting  of  regurgitation,  the  digitalis,  by  quelling 
the  irregularity,  will  remove  so  much  of  the  dropsy  and  concomitant 
symptoms  as  are  referable  to  this  condition,  but  will  leave  unaffected 
the  residue  of  the  dropsy  and  that  share  of  the  symptoms  dependent  on 
the  structural  valvular  disease.  This  view  explains  the  fact  that  digitalis 
is  generally  less  useful  in  the  cardiac  dropsy  of  children  than  in  that  of 
adults,  for  in  children  we  rarely  meet  with  irregular  action  of  the  heart, 
the  symptoms  with  them  being  generally  referable  to  serious  disease  of 
the  mitral  valves. 

The  truth  of  this  statement  may  be  verified  by  cases  which  unfor- 
tunately too  often  occur.  A  patient  with  dropsy,  and  with  symptoms 
and  physical  signs  like  those  just  described,  derives  partial  benefit  from 
digitalis,  which  removes  much  of  the  dropsy  and  dyspnoea,  but  fails  to 
give  complete  relief  There  is  found  after  death  much  disease  of  the 
mitral  valve  permitting  regurgitation,  and  the  left  auricle  is  in  conse- 
quence much  distended.  Such  condition  of  the  mitral  valves  the 
digitalis  of  course  could  not  remove,  but  that  share  of  the  dropsy  and  of 
the  other  symptoms  produced  by  the  irregular  action  of  the  heart  the 
digitalis  will  remove.    The  truth  of  thess  statements  may  be  verified  by 
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post-tnortem  examination,  combined  with  clinical  observation.  Such 
testing  investigations  will  show  that  digitalis  is  useful  generally  in  pro- 
portion to  the  degree  in  which  the  dropsy,  &c.,  are  due  to  irregular 
action  of  the  heart,  and  are  independent  of  organic  disease  of  the  mitral 
valves. 

It  must  be  admitted,  however,  that  sometimes  the  foregoing  explana- 
tion altoorether  fails  :  thus,  we  meet  sometimes  with  cases  of  which  the 
following  is  a  type  : — A  patient,  generally  a  child,  suffers  from  mitral 
regurgitant  and  obstructive  disease,  with  ventricular  dilatation,  but 
chiefly  on  the  right  side.  There  is  unintermitting  inability  to  lie  down, 
paroxysms  of  severe  palpitation  lasting  hours  or  days,  wth  a  pulse  at 
these  times  very  frequent,  but  always  regular.  Dropsy  sets  in ;  digitalis 
checks  the  palpitation  and  removes  completely  the  water-logged  condi- 
tion by  greatly  augmenting  the  kidney  secretion.  In  this  condition, 
sometimes  better  and  sometimes  worse,  the  patient  remains,  perhaps,  for 
years,  then  the  pulse  becomes  irregular,  but  without  any  increase  in  the 
severity  of  the  symptoms.  The  relapses  from  time  to  time  recur, 
promptly  giving  way  on  each  occasion  to  digitalis,  as  soon  as  it  has 
greatly  lessened  the  frequency  of  the  pulse.  It  also  regulates  the  pulse? 
but  in  these  cases,  as  we  shall  presently  see,  the  improvement  is  not  due 
to  this  effect.  After  death  the  mitral  orifice  is  found  much  contracted, 
the  valves  united,  leaving  only  a  small  circular  opening;  indeed,  so 
extreme  is  the  diseased  condition  of  the  valves  that  the  columnje  carnese 
could  not  possibly  act  on  them,  so  that  any  irregularity  in  the  action  of 
the  columnse  could  not  increase  regurgitation,  a  condition  which  makes 
it  evident  why  no  aggravation  of  the  symptoms  took  place  on  the  occur- 
rence of  irregular  action  of  the  heart.  The  post-mortem  shows  that  the 
chief  disease  is  mitral  obstruction.  Now,  in  such  a  case  digitalis  could 
have  no  beneficial  influence  on  irregular  action,  for  it  removes  the 
symptoms  before  the  occurrence  of  irregularity ;  and  irregular  action 
of  the  columnse  carneee,  as  we  have  seen,  could  not  increase  the  regur- 
gitation :  we  are  then  constrained  to  assume  that  digitalis  acts  in  the 
way  suggested  by  Dr.  Foster,  either  by  strengthening  the  auricle  or  by 
slowing  the  heart.  There  are,  however,  diflficulties  in  accepting  either 
view,  for  after  a  few  days'  administration  of  digitalis,  and  as  soon  as  it 
has  considerably  reduced  the  pulse's  frequency  (a  circumstance  much 
in  favour  of  Dr.  Foster's  view),  the  digitalis  may  then  be  discontinued, 
and  the  patient  will  remain  for  weeks  or  months  without  a  recurrence 
of  the  symptoms.  Yet  the  mechanical  impediment  to  the  passage  of 
the  blood  from  the  auricle  to  the  ventricle  still  remains,  and  we  should 
expect  that  the  tonic  or  slowing  influence  of  the  digitalis  must  be  kept 
up,  unless  it  be  that  the  auricle  becomes  temporarily  much  distended 
and  thus  weakened,  and  the  tonic  or  slowing  action  of  the  digitalis 
removes  this  embarrassing  distension. 
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Many  authors  believe,  and  Dr.  Fothergill  has  recently  espoused  the 
view,  that  the  good  effects  of  digitalis  in  the  foregoing  diseases  are 
owing  to  its  strengthening  the  contractions  of  the  heart.  Very  likely 
digitalis  does  act  as  a  tonic,  and  it  appears  to  be  serviceable  in  certain 
instances  where  from  exertion  or  other  causes  the  heart  becoming 
embarrassed,  and  perhaps,  as  Dr.  Fothergill  supposes,  the  left  ventricle 
becoming  distended,  severe  symptoms  are  suddenly  produced. 

I  cannot  help  thinking,  however,  that  the  tonic  theory  regarding  digi- 
talis fails  in  most  instances  to  explain  its  usefulness  in  heart  disease. 
Admitting  that  digitalis  strengthens  the  heart,  it  seems  to  me  that  in 
this  respect  the  clinical  evidence  is  very  small  as  to  its  efficacy. 

1.  Thus  in  aortic  disease,  when  the  left  ventricle  is  weak  and  unable 
to  overcome  the  obstruction  offered  by  the  diseased  aortic  valves,  the 
good  effects  of  the  drug  are  very  slight,  and,  indeed,  in  my  experi- 
ence, nil. 

2.  Digitalis  is  not  only  useless  but  harmful  in  fatty  and  other  degene- 
rations of  the  left  ventricle. 

3.  In  obstruction  to  the  circulation  in  the  lungs,  from  emphysema  or 
from  extensive  retraction  due  to  pleurisy  (especially  if  the  other  lung 
become  emphysematous),  causing  tricuspid  regurgitation,  digitalis 
appears  to  have  little  or  no  strengthening  effect  on  the  right  ventricle 
in  enabling  it  to  overcome  the  lung  obstruction. 

4.  In  many  of  the  cases  most  successfully  treated  by  digitalis,  the 
heart  is  not  weak,  but,  on  the  contrary,  is  felt  to  beat  with  excessive 
force,  and  after  death  the  left  ventricle  is  found  well  nourished  and 
much  hypertrophied,  as  well  as  dilated. 

5.  The  efficacy  of  digitalis  is  most  decided  in  cases  where  the  heart 
acts  irregularly,  and  not  where  it  simply  acts  weakly. 

It  is  said  that  irregularity  is  a  sign  of  weakness  (of  the  muscular  or 
nervous  structure  ?),  and  that  the  tonic  virtue  of  digitalis  removes  this 
condition.  But,  firstly,  over  and  over  again,  we  meet  with  great  cardiac 
weakness  without  irregularity  ;  secondly,  we  may  have  much  irregularity 
without  weakness  of  the  heart's  impulse  or  the  pulse  ;  and  thirdly,  we 
find  the  heart  well  nourished  and  hypertrophied  in  cases  in  which 
digitalis  proves  of  marked  service  ;  the  irregularity  being  the  only  sign 
of  weakness  ;  it  is,  indeed,  a  strong-acting,  well-nourished  heart,  raisap- 
plyin"-  its  force  through  imperfect  co-ordination. 

Moreover,  in  estimating  the  effect  of  digitalis  on  the  heart,  we  must 
be  careful  to  discriminate  its  influence  on  that  organ,  from  its  mfluence 
on  the  pulse.  Under  the  influence  of  digitalis  the  pulse,  no  doubt, 
arows  fuller  and  less  compressible  ;  but  it  must  be  borne  in  mmd  that 
digitalis  slows  the  heart,  and  therefore,  if  the  heart  does  only  the  same 
amount  of  work,  each  beat  must  be  stronger  :  for  instance,  if  we  reduce 
the  pulse  from  120  to  60,  the  heart,  to  do  an  equal  amount  of  work, 
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must,  with  each  beat,  pump  double  the  quantity  of  blood,  and  thus 
each  beat  will  feel  stronger.  Again,  digitalis  contracts  the  arterioles, 
thus  increasing  arterial  tension  and  rendering  the  pulse  larger  and  less 
compressible.  1 

In  the  heart  disease  of  children  with  regular  pulse,  it  is  difficult 
to  explain  the  good  effects  of  digitalis  by  its  influence  in  regulating  an 
irregularly  acting  heart;  but  I  think  the  difficulty  is  still  greater  in 
ascribing  the  good  results  to  the  tonic  action  of  digitalis.  Dr.  Fothergill 
holds,  that  in  these  cases  the  left  ventricle  is  weak  and  becomes  dis- 
tended, being  too  feeble  to  empty  itself,  and  that  digitalis  strengthens 
the  left  ventricle,  which  then  contracts  fully,  empties  itself,  and  the 
dilatation  diminishes.  The  pulse,  it  is  true,  is  very  feeble  and  frequent  ? 
but,  at  the  same  time  the  heart  beats  forcibly  and  even  violently  enough 
to  shake  the  patient.  What  prevents  this  powerfully  acting  ventricle 
from  emptying  itself,  or  at  all  events,  propelling  enough  blood  to  pro- 
duce a  full  instead  of  a  very  weak  pulse  ?  And  can  digitalis  be  required 
as  a  tonic  for  a  heart  beating  already  with  such  undue  force,  which, 
after  death,  is  found  hypertrophied  and  well  nourished,  there  being  no 
obstruction  to  the  circulation  from  the  left  side  ?-  In  these  cases,  with 
a  very  feeble  pulse,  we  find  a  powerfully  acting  heart  misappl3dng  its 
force.  This  misappropriation  of  force  may  be  due  to  want  of  co- 
ordinated action — a  form  of  irregularity  amenable  to  digitalis.  Certainly, 
digitalis  prevents  this  waste  of  heart-power,  for,  whilst  this  drug  notably 
strengthens  the  pulse,  the  heart's  action  becomes  much  weaker,  so  that 
a  far  less  powerful  ventricular  contraction  propels  more  blood.  It  may 
be  objected  that  the  strong  impulse  is  due,  not  to  the  left  but  to  the 
right  ventricle ;  but  from  mitral  regurgitant  or  obstructive  disease, 
causing  impediment  to  the  circulation  through  the  lungs,  the  right  side 
becomes  unduly  distended,  and  contracts  with  great  force.  This  expla- 
nation, however,  fails  entirely  in  many  cases  where  the  physical  signs 
^r\^ post-mortem  examination  prove  that  the  impulse  was  mainly  due  to 
a  hypertrophied  dilated  left  ventricle.  The  strong  cardiac  impulse  is 
sometimes,  no  doubt,  due  to  the  right  ventricle,  and,  when  the  impedi- 
ment to  the  free  circulation  depends  on  mitral  obstructive  disease, 
digitalis  probably  acts  beneficially  in  the  way  explained  by  Dr.  Foster. 

Digitalis  is  often  very  useful  in  cases  of  the  following  kind  which  we 
sometimes  meet  with  :— A  patient,  who  has  been,  perhaps,  troubled  with 
slight  palpitation  of  the  heart  for  some  years,  on  catching  a  cold,  is 
attacked  with  bronchitis,  and  finds  in  consequence  much  increase  of  the 
palpitations,  which,  in  their  turn,  excite  severe  paroxysms  of  dyspnoea. 
The  heart  may  appear  healthy,  or  there  may  be  only  a  slight  mitral 
murmur.  In  such  a  case  digitalis  quells  the  palpitations  and  calms  the 
breathing. 

This  medicine,  however,  leaves  the  bronchitis  untouched,  except  that 
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by  easing  the  breathing  it  indirectly  assists  expectoration,  and  by  the 
same  means  enables  the  patient  to  obtain  refreshing  sleep.  In  this 
indirect  way,  digitalis  may  benefit  the  bronchitis,  but  the  medicine  here 
acts  on  the  heart;  and,  if  with  bronchitis  there  is  much  palpitation  or 
irregularity  of  the  pulse,  this  remedy  is  indicated.  But  sometimes  a 
very  violent  fit  of  palpitation  yields  more  promptly  to  one  or  two  drops 
of  aconite,  given  every  quarter  of  an  hour. 

M.  Jaccoud  teaches,  that  diminished  cardiac  energy  and  arterial  pres- 
sure, indicate  the  administration  of  digitalis,  and  that  when  the  energy 
of  the  heart  and  the  arterial  pressure  are  augmented,  it  is  contra- 
indicated.  Digitalis  and  caffein,  he  says,  stimulate  the  heart  and  give 
tone  to  the  blood-vessels. 

Da  Costa  strongly  recommends  digitalis  in  the  condition  termed  by 
him  "  irritable  heart."  This  disease  occurs  frequently  among  soldiers, 
and  may  come  on  suddenly  or  gradually  with  proneness  to  fatigue,  pal- 
pitation, and  dizziness.  It  is  characterized  by  pain,  generally  persistent,, 
but  also  paroxysmally  intensified,  lacerating,  or  more  rarely  burning  or 
tearing,  increased  by  exertion  and  situated  most  frequently  over  the  apex 
of  the  heart,  sometimes  radiating  in  all  directions,  and  shooting  down 
the  left  arm,  and  accompanied  by  hypersesthesia  of  the  cardiac  region 
increased  by  each  attack  of  palpitation.  The  patient  complains  also  of 
palpitation  varying  in  frequency  and  severity,  occurring  at  all  times  of 
the  day,  and  accompanied  by  much  distress  and  pain.  The  palpitation 
is  generally  brought  on  by  exertion,  although  it  may  occur  while  in  bed. 
These  attacks  are  accompanied  by  dull  headache,  giddiness,  and  dim- 
ness of  sight.  The  violent  seizures  may  even  produce  insensibihty. 
The  sleep  is  much  broken  and  troubled  by  disagreeable  dreams,  and  the 
patient  usually  cannot  lie  on  the  left  side.  The  pulse  is  rapid,  varying 
from  ICO  to  140  per  minute,  small,  compressible,  and  sometimes  jerking, 
often  irregular  in  force  and  rhythm — always  remarkably  affected  by 
posture,  being  very  frequent  while  standing,  much  slower  while  lying 
down,  the  difference  amounting  to  from  thirty  to  forty  beats  per  minute. 
Palpitation  greatly  increases  the  frequency,  in  one  instance  to  the  extent 
of  1 92  beats  per  minute.  The  respirations  are  but  little  hurried,  varying 
from  twenty-four  to  thirty-four,  and  the  patient  complains  of  oppressed 
breathing  rendered  worse  by  an  attack  of  palpitation.  The  impulse  of 
the  heart  is  extended,  but  is  "quick,  abrupt,  or  jerking,"  and  the  heart 
may  beat  irregularly.  The  first  sound  is  deficient  in  volume;  "  feeble  or 
short  and  valvular,  like  the  second  sound."  Murmurs,  as  a  rule,  are 
absent.  This  condition  is  produced  by  overwork  and  fatigue,  and  is 
fostered  by  depressing  influences.  It  commonly  leads  to  hypertrophy, 
when  of  course  the  physical  signs  are  modified.  When  the  heart  is  not 
hypertrophied.  Da  Costa  found  that  tincture  of  digitalis,  in  ten  minim 
doses  thrice  daily,  quieted  the  excited  organ,  reduced  the  frequency  of  and 
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often  strengthened  the  pulse,  and  rectified  irregular  cardiac  action.  If 
much  hypertrophy  existed,  then  digitalis  proved  less  serviceable  and 
sometimes  failed  to  give  any  relief ;  but  here,  aconite  in  three  to  six 
minim  doses  was  very  useful ;  though,  in  purely  nervous  cases,  this 
remedy  was  not  only  useless,  but  often  even  increased  the  frequency  of 
the  pulse.  In  much  irritability,  with  slight  hypertrophy,  a  combination 
of  digitahs  and  aconite  did  good.  Belladonna  was  useful  in  cases 
accompanied  by  irregularity  of  the  pulse,  but  proved  of  little  service  in 
other  cases,  modifying  but  little  the  frequency  of  the  pulse.  It  was  of 
no  service  in  cases  complicated  with  hypertrophy.  He  often  continued 
the  digitalis  for  months  without  producing  any  toxic  effects.  In  addition 
to  the  foregoing  treatment,  Da  Costa  employed  rest  in  the  recumbent 
posture. 

In  the  cases  of  cardiac  dropsy,  previously  described,  so  much 
benefited  by  digitahs,  it  appears  to  me  that  in  these  a  condition  existed 
closely  related  to,  if  not  identical  with,  that  set  forth  by  Da  Costa  under 
the  term  "  irritable  heart,"  but  in  a  more  advanced  form ;  that  this  con- 
dition is  more  or  less  associated  with  a  variable  amount  of  valvular 
disease,  mostly  but  not  necessarily  of  the  mitral  valves,  and  that  it  is 
this  peculiar  "irritable"  state,  probably  due  to  some  affection  of  the  co- 
ordinating nerves  of  the  heart,  that  digitahs  controls  and  benefits  so 
effectually.  Hence,  if  all  or  the  major  part  of  the  symptoms  are  due 
sunply  to  irritabihty  of  the  heart,  digitalis  will  cure  either  all  or  most  of 
the  symptoms  j  but,  if  the  symptoms  are  mainly  or  entirely  due  to 
valvular  disease,  then  digitalis  is  far  less  serviceable. 

Digitalis  is  often  very  useful  in  pure  hypertrophy  of  the  heart,  which 
may  be  due  to  valvular  disease,  especially  of  the  aortic  valves,  or  to 
Bright's  disease,  or  to  excessive  muscular  exertion.  In  all  these'forms, 
digitalis  affords  relief  by  quelling  the  attacks  of  palpitation.  In  aortic 
disease  the  hypertrophy  is  compensatory,  hence,  in  most  cases,  especially 
of  aortic  obstruction,  no  treatment  is  needed  for  the  hypertrophy  itself. 

B.  Foster  recommends  digitalis  in  aortic  regurgitant  disease,  when 
there  is  more  compensatory  hypertrophy  than  the  impediment  to  the 
circulation  requires,  indicated  by  violent  action  of  the  heart,  boundin- 
vibratory  arteries,  visible  all  over  the  body,  almost  constant  headache" 
flushed  face,  and  noises  in  the  ears.  It  must  be  borne  in  mind  how' 
ever,  that  these  symptoms  occur  only  in  severe  cases,  and  that  digitalis  is 
useful  where  the  symptoms  are  much  less  pronounced.  Dr  Balthazar 
Foster  points  out  that  in  these  instances  the  action  of  the  medicine  must 
be  watched,  for  too  large  a  dose  may  induce  alarming  prostration  with 
aggravation  of  the  palpitations,  effects  which  he  attributes  to  the  slowin. 
of  the  heart  by  digitahs  and  the  increase  of  the  regurgitation  at  each 
dias  ole;  but,  although  this  explanation  may  be  partially,  it  is  no 
wholly,  true,  for  the  same  consequences  follow  too  large  a  dol  of 


G  G 


DIGITALIS. 


digitalis  m  other  forms  of  hypertrophy  unassociated  with  valvular 
disease.  In  cases  like  these,  two  to  five  minims  of  the  tincture  is  as 
much  as  can  be  tolerated.  For  the  most  part  they  are  best  treated  by 
one  to  three  drops  of  tincture  of  aconite  given  thrice  daily. 

pigitahs  exerts  little  or  no  control  over  certain  forms  of  heart  disease, 
which  may  produce  dropsy. 

General  dropsy,  dependent  on  heart  disease,  is  in  some  instances  pro- 
duced by  the  lungs  becoming  degenerated,  then  emphysematous,  thus 
obstructing  the  free  circulation  of  the  blood  from  the  right  to  the  left 
side  of  the  heart,  whilst  to  meet  and  overcome  this  condition,  the  right 
ventricle  grows  hypertrophied,  but  only  to  an  extent  sufficient  to  meet 
the  obstruction  offered  to  the  circulation ;  and,  unlike  the  healthy  heart, 
litde  reserve  power  is  left  in  it,  so  that,  on  the  occurrence  of  any  sudden 
access  to  the  obstruction  of  the  circulation  through  the  lungs,  the  right 
ventricle  becomes  unequal  to  the  task  thrust  upon  it.  This  happens 
frequently  in  an  attack  of  bronchitis,  when  the  blood,  unable  to  pass 
readily  through  the  lungs,  accumulates  in  the  right  cavities  of  the  heart, 
overloads  them  to  distension,  till  the  tricuspid  valves  become  incompetent, 
and  permit  of  regurgitation  from  the  ventricle  to  the  auricle,  and  thence 
into  the  veins,  when,  if  there  is  considerable  obstruction  in  the  lungs, 
dropsy  will  ensue  ;  and  the  dropsy  will  vary  with  the  amount  of  bron- 
chitis ;  as  this  increases  or  declines,  so  does  the  dropsy  augment  or 
diminish.  If  the  distension  of  the  right  cavities  lasts  a  considerable 
time,  then,  on  the  subsidence  of  the  bronchitis,  the  cavities  fail  to  regain 
their  natural  size,  and  the  tricuspid  incompetency  and  the  dropsy 
become  permanent. 

Digitalis  here  appears  to  possess  very  slight,  if  any,  power  to 
strengthen  the  heart  to  overcome  the  obstruction  in  the  lungs,  unless 
indeed  the  heart  acts  irregularly.  A  considerable  degree  of  cardiac 
irregularity,  even  without  either  hypertrophy  or  dilatation  of  the  left 
heart  or  disease  of  its  valves,  adds  to  the  difficulty  of  the^  breathing, 
diminishes  the  quantity  of  urine  and  produces  dropsy,  or  mcreases  it 
if  already  present.  Digitalis  will  remove  this  irregularity,  together  with 
so  much  of  the  symptoms  as  are  referable  to  this  cause. 

A  case  like  the  following  will  exemplify  the  inefficiency  of  digitalis 
to  strengthen  the  heart,  and  thus  enable  it  to  overcome  any  obstruction 
offered  in  the  lungs.  A  patient  of  middle  or  advanced  age,  mth  in-e- 
gularly  acting  heart,  much  dilated  on  the  left  side,  and  who  has  con- 
sequently suffered  from  dropsy,  dyspnoea,  &c.,  symptoms  which  digitalis 
has  thoroughly  removed,  will  on  catching  cold,  and  on  the  occurrence 
of  bronchitis,  suffer  from  dyspnea,  lividity,  dropsy,  &c.  Here  it  would 
naturally  be  inferred  that  digitahs,  having  previously  .removed  these 
identical  symptoms,  would  again  give  relief  But  this  is  not  necessarily 
the  case,  and  a  nice  discrimination  must  be  made  of  the  circumstances 
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producing  the  return  of  dropsy,  &c. ;  for  instance,  if  there  is  much 
emphysema  the  relapse  is  not  uncommonly  due  solely  to  the  obstruc- 
tion in  the  lungs  caused  by  the  bronchitis  and  emphysema,  and  is  in 
no  way  dependent  on  any  effect  the  bronchitis  has  produced  on  the 
dilated  left  ventricle.  Digitahs  here  can  do  no  good,  but  remedies  are 
needed  to  control  the  bronchitis.  If,  however,  as  is  not  unfrequent,  the 
bronchitis  affects  the  dilated  left  ventricle,  and  brings  back  the  condi- 
tions which  existed  when  the  digitalis  erewhile  did  so  much  good,  then 
it  will  again  afford  relief  In  deciding  the  question  whether  digitalis 
should  be  given  or  not,  attention  must  be  directed  to  whether  on  the 
return  of  the  dropsy,  &c.,  fits  of  palpitation  come  on,  with  attacks  of 
dyspnoea,  and  if  the  heart  is  excited  to  beat  irregularly,  in  which  case 
digitalis  is  required ;  but,  on  the  other  hand,  although  there  is  hurried 
breathing  and  a  very  quick  pulse,  yet,  if  the  symptoms  just  mentioned 
are  absent,  the  patient  will  derive  no  benefit  from  digitalis. 

Digitalis  does  no  good  in  other  serious  diseases  of  the  heart  that 
induce  dropsy  j  and,  indeed,  unless  care  is  taken,  it  may  do  much  harm. 
For  instance,  a  patient  in  the  prime  of  life,  and  it  may  be  without  any 
rheumatic  fever  antecedents,  has  suffered  for  some  time,  perhaps  for 
years,  from  palpitation  after  exertion.  Auscultation  reveals  an  aortic 
obstruction,  or  regurgitant  murmur,  or  both  combined.  To  overcome 
the  obstruction  to  the  circulation,  occasioned  by  the  aortic  valvular 
disease,  the  heart  becomes  hypertrophied,  and  this  compensation  saves 
the  patient  for  a  time  from  any  troublesome  symptoms  except  some 
palpitations ;  but  after  a  variable  time  serious  symptoms  arise,  which 
generally  increase  rapidly  in  severity,  and  in  the  course  of  a  few  weeks 
or  months  the  patient  dies.  The  aggravation  of  the  disease  is  denoted 
by  paroxysms  of  palpitations,  accompanied  by  urgent  dyspnoea.  The 
attacks  may  be  occasioned  by  the  slightest  exertion,  or  may  occur  with- 
out any  such  provocation. 

The  dyspnoea  soon  hecomes  constant  as  well  as  paroxysmal,  and 
about  this  time  dropsy  invades  the  legs,  and  rapidly  extends  till  it 
involves  the  greater  part  of  the  body,  and  is  often  in  excess  in  the 
pleural  or  peritoneal  cavities.  During  the  whole  progress  of  the  disease 
and  to  Its  termmation  in  death,  both  heart  and  pulse  beat  regularly  and 
taithout  any  tniermissions,  and  the  pulse  often  manifests  the  characters 
significant  of  aortic  regurgitant  disease.  There  is  no  lividity  of  the 
skin,  but,  on  the  contrary,  it  is  strikingly  pale  and  waxy  looking  •  nor  is 
there  any  fulness  or  regurgitation  into  the  jugular  veins.  In  addition 
to  the  aortic  murmurs,  a  murmur  may  exist  having  the  character  of  mitral 
regurgitation,  but  after  death  the  mitral  valves  are  generally  found 
healthy  and  competent. 

The  pathological  history  of  such  patients  appears  to  be  that  disease 
of  the  aortic  valves  induces  hypertrophy  of  the  left  ventricle,  thus 
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enabling  it  to  overcome  the  obstacle  to  the  circulation  offered  by  the 
valvular  affection.  While  the  compensating  hypertrophy  keeps  pace 
with  the  disease,  the  patient  is  troubled  only  by  the  increased  action  of 
the  hypertrophied  heart,  and  he  may  live  many  years  in  this  condition, 
little  incapacitated  for  work.  Continuing  in  this  state  for  a  variable 
time,  the  disease  of  the  heart  may  at  last  produce  serious  and  fatal 
symptoms,  in  the  following  ways,  the  effect  on  the  circulation  in  each 
case  being  the  same. 

I.  In  one  instance  the  disease  in  the  aortic  valves  advances  with 
great  rapidity,  so  quickly,  indeed,  as  to  make  it  impossible  for  the  left 
ventricle  to  hypertrophy  sufficiently  to  combat  the  obstruction  to  the 
circulation  offered  by  the  aortic  disease,  whence  ensues  much  derange- 
ment of  the  circulation,  on  which  depends  the  serious  symptoms  just 
detailed. 

II.  In  the  other  instance  the  disease  of  the  aortic  valves  remains 
either  stationary  or  progresses  very  slowly,  but  the  left  ventricle  under- 
goes degeneration,  sometimes  with  great  rapidity,  and  becomes  con- 
sequently too  enfeebled  to  meet  the  increased  work  thrust  upon  it  by 
the  diseased  aortic  valves,  whence  arises  disturbance  of  the  circulation, 
the  setting  in  of  dyspnoea,  palpitations,  &c.,  as  described  in  the  previous 


case.* 


In  such  cases  digitalis  will  do  little  or  no  good.  Brunton  points  out 
that  by  contracting  the  arterioles  it  causes  increased  obstruction  to  the 
circulation,  thus  throwing  more  work  on  the  weakened  and  inefficient 
heart,  and  hence  he  explains  the  bad  effects  of  digitafis  in  fatty  heart. 
Sometimes,  indeed,  it  appears  to  control  in  a  slight  degree  palpitation 
and  the  paroxysms  of  dyspnoea ;  but  it  happens,  not  unfrequently,  that 

*  It  is  commonly  asserted  that  dropsy,  associated  with  aortic  disease,  is  due  to 
tricuspid  regurgitation,  that  the  aortic  disease  leads  to  hypertrophy  of  the  left  ven- 
tricle and  that  the  consequent  increased  strain  on  the  mitral  valves  from  the  strong 
contraction  of  the  left  ventricle  produces  disease  and  incompetency  of  the  mitral 
valves  with  mitral  regurgitation,  congestion  of  the  lungs,  distension  of  the  right 
ventricle,  and  tricuspid  regurgitation  with  dropsy.  Mitral  disease  no  doubt  fre- 
auently  follows  aortic,  but  in  most  of  these  cases  the  dropsy  seems  to  me  mdependent 
of  the  mitral  disease.  For  in  many  cases  there  is  no  mitral  murmur  during  life  nor 
apparent  mitral  disease  found  after  death,  though  it  maybe  said  the  left  ventricle 
becomes  distended,  and  thus  mitral  regurgitation  is  produced  when  no  pathological 
evidence  of  this  will  be  found  after  death.  But  ordinarily  the  appearance  of  the 
paUent  with  aortic  dropsy  is  very  dissimilar  from  that  of  a  patient  with  tricuspid 
Sg  taTion  ;  with  aortic  dropsy  there  is  waxy  pallor  and  no  fulness  of  the  jugular 
vef^s  Thus  in  a  case  presenting  such  appearances  without  a  mitral  murmur  during 
l-r  andV^h  no  disease  of  the  mitral  valve  detcctiblc  after  death,  we  must  a  m. 
thai  ^mple  aortic  disease,  with  a  weak  left  ventricle,  may  produce  dropsy  withou 
'  cuspid'regurgitation,  nay,  even  where  mitral  ^^^-ase  exists,  f^e  marke  w^^^^ 
and  the  absence  of  fulness  of  the  jugular  veins  would  show  that,  in  most  instances, 
the  dropsy  is  not  due  to  tricuspid  regurgitation. 
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the  pulse  grows  both  feeble  and  intermittent,  an  effect  I  have  witnessed 
in  a  case  of  great  degeneration  of  the  substance  of  the  left  ventricle. 
When  it  does  relieve  by  controlling  dyspnoea  and  palpitations,  it  effects 
no  permanent  benefit,  for  the  other  symptoms,  such  as  dropsy,  &c., 
gradually  increase,  and  the  patient  dies,  digitalis  apparently  failing  to 
prolong  his  life. 

Before  concluding  these  remarks,  I  ought  to  add  that  the  adminis- 
tration of  digitalis  must  always  to  some  extent  be  experimental.  It  is 
easier  to  tell  in  what  cases  it  will  fail  than  in  what  cases  it  will  succeed. 
It  is  impossible  to  know  how  much  benefit  it  will  confer,  or  how  long 
the  benefit  will  last.  Neither  is  it  easy  to  tell  the  dose  that  may  be 
required.  Thus  we  meet  with  cases  in  all  respects  apparently  identical, 
in  one  case  digitalis  will  wonderfully  improve,  whilst  in  others  it  does 
little  or  no  good,  or  may  even  do  harm  by  weakening  the  pulse  and 
rendering  it  still  more  irregular.  When  digitalis  works  but  little  good, 
it  appears  to  me  that  the  symptoms  are  mainly  due  to  the  valvular 
affection,  not  much  to  the  irregularity ;  where  it  does  marked  harm,  the 
left  ventricle  is  degenerated. 

Digitalis  is  a  diuretic,  acting  directly  on  the  kidneys  as  well  as  in- 
directly through  its  influence  on  the  heart,  and  is  therefore  useful  in 
some  cases  of  Bright's  disease.  When  it  lessens  the  cardiac  disease  its 
diuretic  effects  are  astonishing.  I  have  been  led  to  believe  that  the 
diuretic  action  of  digitalis  is  limited  by  the  dropsy,  for  when  dropsy 
disappears  the  remedy  no  longer  causes  an  increased  secretion  of  urine. 
This  also  is  the  case  with  some  other  diuretics. 

How  does  digitalis  in  certain  heart  diseases  cause  so  great  an  increase 
m  the  quantity  of  urine  ?  First,  it  removes  those  kidney  conditions 
secondary  to  the  heart  disease,  which  diminish  the  kidney  function, 
when  the  unburdened  organ  acts  as  in  health  and  secretes  a  natural 
quantity.  But  in  the  cases  now  referred  to,  we  find  the  urine  increased, 
from  perhaps  half  a  pint,  to  three,  four,  or  even  eight  pints  daily.  Is 
this  excess  of  urine  due  to  the  direct  action  of  digitalis  on  the  kidneys  ? 
Were  this  the  true  explanation,  then  this  excessive  secretion  should 
continue  as  long  as  the  digitalis  is  administered ;  but  we  find,  as  I  have 
said,  that  when  the  dropsy  has  disappeared  the  kidneys  no  longer 
secrete  m  excess.  The  copious  flow  of  urine  must  be  explained  by  the 
fact  that  digitalis  by  relieving  the  heart  checks  the  conditions  that  pro- 
duce dropsy,  when  the  dropsical  fluid  returns  quickly  into  the  circulation 
and  the  kidneys  eliminate  the  excessive  quantity  of  water  in  the  blood.  ' 

How  does  digitalis  affect  the  kidneys  in  heart  disease,  thereby  increasing  the  secre- 
tion  of  the  urine?  ^  sclic 

The  separation  of  the  water  of  the  urine  is  effected  chiefly  through  the  Malpichi.n 
bodies  probably  by  simple  filtration,  and  therefore,  the  amount  of  the  S  'on 
depends  on  the  lateral  pressure  in  the  blood-vessels  of  glomeruli  ^eciet.on 
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Thus,  section  of  the  cord  below  the  medulla,  i.e.,  below  the  vaso-motor  centre 
causes  great  dilatation  of  all  the  blood-vessels,  and  thus  produces  general  lowering  of 
the  blood-pressure.  The  diminution  of  blood-pressure  in  the  kidneys  is  followed  by 
diminution,  and  even  arrest  of  the  excretion  of  urine.  Section  of  the  renal  nerves 
causing  wide  dilatation  of  the  renal  vessels,  and  thus,  heightening  their  lateral  pres- 
sure, causes  a  great  increase  in  the  urinary  secretion. 

Now  in  the  forms  of  cardiac  dropsy,  benefited  by  digitalis,  there  is  tricuspid  regur- 
gitation, causing  great  repletion  of  the  venous  system  with  corresponding  emptiness 
of  the  arterial  system,  and  thus  arterial  tension  is  greatly  lessened. 

Some  writers  ascribe  the  diminished  urinary  secretion  entirely  to  this  loss  of  tension. 
It  is  true  that  the  venous  engorgement  causes  distension  of  some  of  the  capillaries  of 
the  kidneys,  and  thus  heightens  their  tension,  and  it  might  be  expected  that  this 
increase  of  lateral  pressure  would  cause  an  increase  in  the  secretion  of  the  urine.  It  is 
urged  that  the  venous  congestion  only  affects  the  capillary  of  the  tubules,  and  does  not 
reach  the  Malpighian  bodies,  the  capillaries  of  the  tubules  preventing  this  ;  thus  the 
blood-vessels  of  the  Malpighian  bodies,  through  which  the  water  of  the  urine  filters, 
become  partly  empty,  their  pressure  greatly  diminished,  and  hence  the  secretion  of  the 
urinary  water  is  diminished.  But  is  this  statement  true?  Are  the  blood-vessels  of  the 
glomeruli  partially  empty  in  cases  of  tricuspid  regurgitation  and  venous  engorgement  ? 
To  this  question  I  should  answer,  certainly  not,  for  in  the  post  mortems  I  have  made 
these  bodies  have  always  been  greatly  enlarged  and  engorged,  and  consequently  the 
lateral  pressure  increased,  and  thus  the  water  of  the'urine  should  be  increased.  The 
diminution  of  the  secretion  appears  to  me  to  be  due  to  the  venous  congestion.  In 
tricuspid  regurgitation,  the  passage  of  blood  from  the  arteries  to  the  veins  is  very 
slow  ;  it,  in  fact,  partially  stagnates.  The  blood,  on  reaching  the  glomeruli,  loses 
much  of  its  water  by  pressure,  but,  having  reached  a  certain  degree  of  concentration, 
the  further  separation  of  water  is  much  slower.  In  order  to  get  a  rapid  filtration  of 
water  through  the  Malpighian  bodies,  it  is  necessaiy  not  only  that  there  should  be 
high  arterial  pressure,  but  also  a  rapid  flow  of  blood.  It  appears  to  me  that  in 
venous  engorgement,  we  have  high  lateral  pressure,  but  a  slow  flow  of  blood,  and 
that  digitalis  acts  by  removing  congestion,  and  allowing  a  free  circulation  through  the 
kidneys. 

Digitalis  has  been  employed  in  the  treatment  of  acute  inflammation. 
Mr.  King,  of  Saxmundham,  held  that  no  good  was  to  be  effected  in 
inflammation,  unless  with  a  large  dose,  and  he  gave  from  half  an  ounce 
to  an  ounce  of  the  tincture ;  with  these  formidable  doses  he  declared 
he  could  subdue  most  inflammations,  if  attacked  at  their  very  com- 
mencement, and  before  the  organs  involved  became  disorganized.  He 
administered  a  dose  and  then  waited  twenty-four  hours  to  watch  its 
effects ;  at  the  expiration  of  the  time,  if  the  pulse  did  not  become 
much  less  frequent  or  irregular,  he  repeated  the  dose.  He  gave  as 
much  as  two  drachms  of  the  tincture  to  a  child  of  nine  months  old. 
Vomiting  sometimes  quickly  follows  these  very  large  doses.  No  serious 
or  dangerous  symptoms,  says  Mr.  King,  ever  followed  his  extensive 
and  startling  use  of  digitalis.  Aconite,  I  believe,  will  be  found  far 
safer  and  better  in  the  treatment  of  acute  inflammation  than  these 

huge  doses  of  digitalis.  ,,11  a 

Dr.  Royston  Fairbank  finds  digitalis,  employed  both  locally  and 
internally,  useful  in  inflammations.    He  narrates  cases  of  acute  mflam- 
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mation  of  joints,  acute  inflammation  of  the  leg  from  varicose  ulcers, 
severe  inflammation  of  the  breast,  and  of  erysipelas,  yielding  speedily 
to  fomentations,  made  by  infusing  a  small  teaspoonful  of  the  dried 
leaves  in  half  a  pint  of  boiling  water,  or  by  adding  a  drachm  of  tinc- 
ture to  half  a  pint  of  boiling  water,  and  applied  by  means  of  flannels 
wrung  out  in  this  decoction.  Sometimes,  after  simple  hot  fomen- 
tations, he  advises  the  rubbing  in  of  some  tincture. 

Digitalis  will  reduce  the  temperature  of  fever,  though  large  doses  are 
often  required.  This  treatment  is  now  freely  used  on  the  continent  in 
all  febrile  affections. 

In  typhoid  fever,  Wunderlich  recommends  digitaHs,  asserting  that 
in  two  or  three  days  it  will  reduce  the  temperature  of  the  body  by 
2°  or  3°  Fah.,  and  will  slacken  the  pulse,  sometimes,  by  thirty  or  forty 
beats  in  the  minute. 

Digitalis  controls  epistaxis,  hsemoptysis  and  menorrhagia.  In  cases 
of  menorrhagia,  unconnected  with  organic  disease,  this  medicine,  inde- 
pendently of  the  state  of  the  circulation,  is  said  to  be  more  efficacious 
than  any  other  remedy ;  and,  when  organic  disease  gives  rise  to  this 
form  of  bleeding,  the  effect  of  the  medicine  is  scarcely  less  manifest, 
although  the  advantage  may  be  temporary. 

The  late  Dr.  Brinton  highly  esteemed  it  in  bleeding  from  the  lungs, 
stating  that  when  it  reduced  the  frequency  of  the  pulse  the  bleeding 
ceased.  The  infusion  is  to  be  preferred  for  haemorrhages,  and  large 
doses  may  be  required. 

In  rare  instances,  digitalis  occasions  great  strangury,  with  a  desire, 
almost  incessant,  to  pass  water,  accompanied  by  great  and  painful 
.straining,  and,  in  women,  by  strong  "bearing-down"  pains. 

Fev^  remedies  are  of  more  avail  in  arresting  spermatorrhoea  than 
digitalis  in  drachm  or  two  drachm  doses  of  the  infusion  twice  or  thrice 
daily.  The  free  application  of  cold  water  to  the  testicles  and  perineum 
aids  the  effect  of  the  medicine ;  and  it  is  a  useful  practice  to  let  the 
testicles  hang  in  cold  water  night  and  morning  for  five  or  ten  minutes 
at  a  time. 

The  late  Mr.  Jones,  of  Jersey,  excited  considerable  astonishment  by 
the  announcement  of  the  good  effects  he  obtained  from  very  large 
doses  of  tmcture  of  digitahs  in  the  treatment  of  delirium  tremens  He 
gave  half  an  ounce  of  the  tincture,  and  repeated  it  when  necessary  in 
four  hours,  and  agam  in  six  hours;  and  again  when  needful  in  two- 
drachm  doses.  Mr.  Jones  says  of  this  treatment,  "  The  pulse  so  far 
from  bemg  lowered  in  force,  becomes  fuller,  and  stronger,  and  more 
regular  soon  after  the  first  dose.  The  cold  clammy  perspirations  wear 
off  and  the  skm  becomes  warmer.  As  soon  as  the  remedy  produces 
Its  full  eff-ect,  sleep  for  five  or  six  hours  commonly  follows  Sleen 
IS  the  guide  to  the  repetition  of  the  dose.    No  action  on  the  "kidneys 
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IS  evinced  by  an  unusual  secretion  of  urine.  Sometimes  the  bowels 
are  acted  slightly  on,  but  not  commonly."  Mr.  Jones  never  saw  anjr 
alarming  symptoms  follow  these  large  doses,  although  he  treated  in  this 
way  about  seventy  cases  of  delirium  tremens.  It  would  appear  that  he 
adopted  this  treatment  only  in  the  severer  asthenic  forms  of  delirium 
tremens.  With  regard  to  this  treatment  of  delirium  tremens,  the 
following  conclusions  appear  to  be  established  : — 

I.  The  medicine  may  be  given  in  the  manner  directed  without 
danger. 

II.  That  it  very  often  does  good,  producing  speedily  in  most  cases 
refreshing,  quieting  sleep ;  and,  even  when  it  fails  to  induce  sleep,  it 
generally  calms  undue  excitement. 

III.  That  some  cases  appear  to  be  uninfluenced  by  the  drug. 

It  yet  remains,  however,  to  ascertain  the  forms  of  the  disease  amen- 
able to  digitalis. 

Under  this  treatment  some  severe  asthenic  cases,  when  owing  to 
great  prostration  death  seemed  imminent,  have  rallied  astonishingly 
and  ultimately  recovered.  The  evidence  of  this  is  too  strong  to  be 
disputed.  Under  the  influence  of  digitalis,  the  weak  rapid  and  flut- 
tering pulse  grows  strong  and  steady,  the  skin  comfortably  moist  and 
warm,  while,  with  the  improvement  in  the  circulation  and  state  of  the 
skin,  the  general  condition  of  the  patient  improves.  On  the  other 
hand,  it  appears  equally  certain  that  sthenic  forms  of  the  disease  are 
also  amenable  to  tliis  drug  ;  in  several  instances  I  have  seen  this  form 
of  the  disease  yield  speedily  to  huge  doses  of  digitalis;  but  on  two 
occasions  the  patients  suddenly  fell  back  dead,  although,  to  the  moment 
of  death,  no  warning  occurred  of  this  sudden  and  untoward  termina- 
tion. Whether  in  these  instances  death  was  to  be  ascribed  to  the 
digitalis  or  to  the  disease,  it  is  impossible  to  say : — it  is  well  known 
that  delirium  tremens,  even  untreated,  sometimes  ends  in  this  sudden, 
fatal  manner. 

I  give  a  short  account  of  a  case  of  delirium  tremens  recently  treated  witli  large 
doses  of  tincture  of  digitalis.  The  man,  aged  about  50,  had  been  a  very  hard 
drinker  for  many  years.  He  was  well  nourished,  but  his  urine  contained  a  consider- 
able quantity  of  albumen.  After  trying  large  doses  of  chloral  and  bromide  of 
potassium,  we  gave  him  a  grain  of  hyoscyamia  which  quieted  him  for  several  hours 
but  did  not  produce  sleep,  and  as  he  was  in  no  way  benefited  by  our  treatment,  we 
resolved  to  give  him  half-ounce  doses  of  tincture  of  digitalis  according  to  Jones's 
directions.  Before  giving  him  this  first  dose  his  pulse  was  90,  regular,  and  fairly 
good  ;  in  half  an  hour  the  pulse  rose  to  loS.  In  three  hours'  time  the  digitalis  was 
repeated;  in  an  hour  the  pulse  was  120;  in  three  hours  150,  irregular;  in  four 
hours  200,  very  irregular,  very  feeble:— in  four  hours  and  a  half  it  had  fallen  to  124, 
and  was  much  stronger  and  more  regular ;  during  the  height  it  varied  between  130 
and  140.  Next  day  at  noon  it  fell  to  90,  and  was  intermittent  but  not  n-regular  :  m 
the  evening  it  was  60. 
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TOBACCO. 

A  POULTICE  of  tobacco  leaves  is  said  to  relieve  pain,  and  an  ointment, 
made  by  boiling  half  an  ounce  of  tobacco  in  eight  ounces  of  lard, 
kept  constantly  applied  to  the  breasts,  is  also  said  to  arrest  the  secre- 
tion of  milk.  In  this  respect  it  is  probably  inferior  to  belladonna. 
( Vide  Belladonna.) 

As  several  deaths  have  occurred  through  the  application  of  tobacco 
to  the  abraded  skin,  it  must  be  used  externally  with  caution. 

Tobacco,  when  introduced  into  the  eye,  dilates  the  pupil,  also  when 
taken  by  the  stomach. 

Tobacco  produces  nausea  and  sickness,  accompanied  by  great  weak- 
ness and  faintness.  It  confuses  the  ideas,  dims  the  sight,  enfeebles  the 
pulse,  and  makes  the  skin  cold  and  clammy  with  profuse  sweating. 
Owing  to  its  prostrating  effects  it  removes  spasm.  Tobacco  in  the 
form  of  clyster,  or  administered  by  the  stomach,  has  been  employed  in 
coHc  of  the  intestines,  and  in  strangulated  hernia ;  but  in  spasmodic 
diseases  chloroform  has  quite  superseded  it.  Tobacco-smoking  excites 
an  abundant  secretion  of  saliva ;  hence  some  persons  maintain  that 
tobacco-smoking  aids  digestion.  Smoking  acts  on  the  intestines  as 
a  slight  purgative,  and  no  doubt  a  pipe  or  cigar  smoked  after  breakfast 
is  often  sufficient  to  ensure  an  easy  and  satisfactory  relief  of  the 
bowels ;  and  is,  perhaps,  a  practice  not  without  advantage  in  habitual 
constipation. 

Smoking  in  excess  is,  no  doubt,  a  very  injurious  habit,  disordering 
digestion,  lessening  the  appetite,  inducing  restlessness  at  night  with 
disagreeable  dreams,  and  weakening  both  mind  and  body.  Chronic 
pharyngitis,  the  mucous  membrane  looking  like  dirty-red  velvet,  with 
constant  hawking,  and  also  chronic  dyspepsia  may,  in  some  instances, 
be  clearly  traced  to  excessive  smoking.  Even  amaurosis  is  said  to  be 
sometimes  produced  by  excessive  smoking.  The  habitual  smoker  has 
generally  a  thickly-coated  tongue.  The  symptoms  produced  by 
excessive  smoking  soon  cease  when  the  habit  is  discontinued.  If  the 
tobacco  is  of  good  quality,  and  contains  but  little  nicotine,  the  evil  con- 
sequences are  much  less  marked.  In  the  cultivation  of  the  plant,  it  is 
a^  point  of  importance  to  develop  the  aromatic  principles,  and  to 
diminish  nicotine. 

At  present  it  has  not  been  satisfactorily  determined  which  are  the 
structures  that  tobacco  affects.  Kolliker  teaches  that  (i)  nicotia  quickly 
paralyzes  the  brain,  and  destroys  voluntary  movement ;  (2)  that  it 
excites  the  medulla  oblongata  and  the  chord,  producing  tetanus,  which 
contmues  only  a  short  time,  and  is  unaccompanied  by  increased  reflex 
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irritability  ;  (3)  that  the  motor  nerves  are  paralyzed,  and  if  the  tetanic 
movements  are  severe  they  assist  in  producing  this  paralysis  :  (4)  that 
the  sensory  nerves  do  not  appear  to  be  affected  by  nicotine  :  (5)  that  the 
heart  contmues  to  pulsate  long  after  nicotine  poisoning;  (6)  and  that 
the  muscular  irritability  is  unaffected  by  nicotine.  Other  observers 
teach  that  nicotia  feebly  paralyzes  the  motor  nerves,  and  destroys 
muscular  irritability. 

Nicotia  appears  to  tetanize  the  heart;  for,  when  this  organ,  from  a 
mechanical  cause,  has  ceased  to  contract  after  death,  the  direct  applica- 
tion of  nicotia  excites  the  pulsations,  and  the  heart  soon  becomes 
rigidly  contracted-tetanized,  in  fact-and  then,  of  course,  the  beats 
cease.  In  birds  and  mammals  killed  by  chloroform,  when  the  ventricles 
are  immobile  and  dilated,  and  respond  most  imperfectly  to  stimuli,  the 
application  of  a  drop  of  nicotine  immediately  occasions  strong  contrac- 
tions m  the  heart,  and  causes  the  organ  to  respond  energetically  to 
mechanical  and  galvanic  stimuli. 

The  experiments  of  Fraser  and  Brown  show  that  nicotia,  hke  other 
tetanizing  substances,  as  strychnia,  brucia,  thebaia,  codeia,  and  morphia, 
loses  its  tetanizing  properties  when  converted  into  ethyl  or  methyl 
compounds;  but,  unlike  these,  the  methyl  and  ethyl  compounds  of 
nicotine  do  not  possess  any  paralyzing  action  on  motor  nerves.  This 
difference  inclines  these  observers  to  beheve  that  the  convulsions  of 
nicotia  are  not  produced  in  the  same  way  as  those  arising  from  strychnia, 
brucia,  thebaia,  &c. 

Nicotia  has  been  highly  praised  in  tetanus,  and  many  recorded  cases 
appear  to  show  its  usefulness  in  this  fatal  disease.  It  must  be  adminis- 
tered either  by  the  rectum  or  hypodermically ;  when  put  into  the  mouth, 
it  very  generally  excites  a  severe  paroxysm,  which  may  destroy  hfe,  by 
firmly  fixing  the  muscles  of  the  chest  till  asphyxia  is  produced. 

Tobacco-smoking  commonly  affords  some  relief  in  spasmodic  asthma ; 
but,  like  all  other  asthmatic  remedies,  it  succeeds  much  better  in  some 
instances  than  in  others. 

Whether  the  active  principle  of  tobacco  is  destroyed  in  the  system, 
■or  is  eliminated  with  any  secretion,  is,  at  present,  unknown. 

Nicotine  is  supposed  to  be  diuretic,  but  we  are  not  told  under  what 
circumstances. 
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CONIUM  AND  ITS  PREPARATIONS. 

The  statements  of  the  physiological  action  of  conium,  made  by  various 
observers,  coincide  in  the  main ;  but  they  contain  a  few  contradictions, 
which  cannot,  at  present,  be  reconciled. 

We  ai-e  chiefly  indebted  to  Christison,  Schroff,  KoUiker,  and 
Guttmann,  for  our  knowledge  of  the  action  of  this  medicine.  Paul 
Guttmann,  who  has  lately  published  some  excellent  investigations  on 
the  action  of  this  alkaloid,  says,  it  is  one  of  the  most  active  and  powerful 
poisons,  being,  in  this  respect,  scarcely  second  to  prussic  acid ;  yet 
some  vegetable-feeders,  as  goat,  sheep,  and  horse,  are  said  to  eat  hem- 
lock Avith  impunity. 

Conium  exerts  no  influence  on  the  unbroken  skin,  even  when  applied 
in  large  quantity ;  but  strong  preparations  applied  to  wounds  excite 
inflammation,  with  its  usual  accompaniments  of  heat  and  pain. 

The  pounded  leaves,  or  the  expressed  juice,  or  other  preparation  of 
the  drug,  smeared  over  a  poultice,  will  ease  the  pain  of  ulcers,  both 
simple  and  malignant,  and,  at  the  same  time,  improve  the  character  of 
the  sore.  The  pain-easing  property  of  hemlock  rests  on  the  evidence 
of  highly  competent  observers,  and  cannot  be  gainsaid  ;  yet  it  is  now 
rarely  employed  for  this  purpose,  although  formerly  it  was  in  constant 
use  as  a  soothing  application  to  broken  cancers  and  malignant  sores. 

The  alkaloid,  whether  directly  applied  to  the  eye,  or  swallowed, 
causes  dilatation  of  the  pupils,  sometimes  with  subsequent  contraction. 
According  to  Harley,  the  dilatation  is  never  very  great. 

The  smell  of  conium  has  been  compared  to  the  urine  of  cats  and 
mice.  It  has  a  burning  acrid  taste,  provoking  an  increased  secretion 
of  saliva.  Conia  dissolved  in  alcohol,  introduced  into  a  hollow  painful 
tooth,  has  been  employed  in  toothache. 

Plemlock  has  scarcely  any  influence  on  the  stomach  and  intestines. 
It  may  produce  nausea,  vomiting,  and  diarrhoea ;  but  such  occurrences 
are  not  common.  Walshe  has  seen  it  relieve  the  pain  of  cancer  of  the 
stomach. 

That  conia  enters  the  blood  is  proved  by  the  symptoms  arising  when 
it  is  swallowed ;  but  the  physical  or  chemical  changes,  if  any,  it  under- 
goes in  the  blood  are,  at  present,  unknown.  Added  to  blood  after  its 
removal  from  the  body,  it  produces  in  it  no  perceptible  alteration. 

The  deficient  coagulability  and  dark  colour  of  the  blood,  after  death 
from  this  drug,  noticed  by  some,  according  to  others  are  often  absent ; 
and,  when  present,  are  due  probably  to  the  fatal  asphyxia. 

The  effects  of  conium  on  man  and  animals  is  very  similar.  The  best 
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nnnT.'  °^'^f  symptoms  occurring  in  a  human  being,  from  a  poisonous 
quantity  of  the  plant,  is  given  by  Dr.  H.  Bennett,  who  has  recorded 
me  case  of  a  man  who  ate  hemlock  in  mistake  for  salad.  Weakness  of 
his  legs,  so  that  his  gait  was  faltering,  was  first  noticed  ;  as  the  weakness 
increased  he  staggered,  as  if  drunk,  and,  at  the  same  time,  his  arms 
began  to  be  similarly  affected.  Perfect  loss  of  all  voluntary  movement 
followed,  and  he  was  unable  even  to  swallow.  Lastly,  the  muscles  of 
respiration  were  slowly  paralyzed,  and  he  died  of  asphyxia.  Up  to  his 
death  his  intelligence  was  apparently  unaffected,  but  his  sight  was 
destroyed.    Slight  movements  in  the  muscles  of  the  left  leg  took  place. 

The  same,  or  nearly  the  same,  sequence  of  events  happens  in  animals 
poisoned  by  hemlock.  With  rabbits  early  and  severe  convulsions  occur, 
but  in  frogs  these  are  absent.  In  all  the  experiments  and  observations 
of  Guttmann,  gradual  paralysis  of  the  voluntary  muscles,  and  then  of 
the  respiratory  muscles,  took  place.  The  paralysis  began  first  in  the 
hind  extremities,  next  affected  the  anterior,  soon  afterwards  the  muscles 
of  the  trunk,  and  lastly  those  of  respiration. 

How  this  paralysis  is  produced  will  be  next  considered.  It  is  to 
Kolliker  and  Paul  Guttmann  we  are  indebted  for  most  of  our  exact 
knowledge  on  this  subject. 

The  paralysis  is  certainly  not  due  to  the  action  of  the  hemlock  on 
the  muscles,  for  in  an  animal  completely  paralyzed  by  conia,  to  such  an 
extent  that  galvanic  irritation  through  the  nerves  entirely  fails  to  excite 
contractions,  yet  a  current  made  to  pass  through  the  muscles  themselves 
will  excite  energetic  contractions.  Nay,  further,  the  irritability  of 
muscles,  through  which  blood  poisoned  with  conia  hasbeen  permitted  to 
flow,  is  as  great  and  as  enduring  as  that  of  muscles  of  the  same  animal 
protected  from  the  action  of  the  poisoned  blood,  by  a  ligature  of  the 
blood-vessels. 

Nor  does  hemlock  paralyze  by  its  effect  on  the  spinal  chord,  for  if  a 
limb  is  protected  from  the  influence  of  the  poisoned  blood  by  ligature 
of  both  its  artery  and  vein,  and  the  animal  (frog)  is  then  poisoned,  and 
thoroughly  paralyzed  by  conium,  the  ligatured  limb  can  still  manifest 
powerful  movements.  Moreover,  irritation  of  any  of  the  paralyzed 
parts  is  answered  by  energetic  contractions  in  the  ligatured  limb. 

This  last  experiment  greatly  narrows  the  question  before  us,  namely  : 
— Through  what  tissues  does  hemlock  paralyze  ?  In  this  experiment 
the  only  muscles  which  retained  their  power  of  movement  were  those 
protected  from  the  poisoned  blood  by  ligature  of  the  vessels ;  and  it 
follows  that  conia  operates  on  some  of  the  tissues  thus  protected,  that 
is,  either  on  the  nerves  or  muscles ;  and  it  follows  as  conclusively  that 
the  paralysis  is  due  in  no  respect  to  the  action  of  the  poison  on  the 
brain  or  cord ;  for  these  parts  were  freely  supplied  with  poisoned  blood, 
while  their  nervous  communication  M'ith  the  ligatured  leg  was  intact, 
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and  yet  this  limb  remained  quite  uninfluenced.  We  have,  therefore,  to 
decide  whether  conia  affects  nerves  or  muscles  ;  but  this  question  was 
answered  already  when  it  was  proved  that  the  poison  exerts  no  influence 
on  the  contractility  of  muscle. 

The  investigation  may  be  carried  a  step  further ;  for  an  experiment 
of  Guttmann  proves  that  the  poison  affects  the  periphery  of  the  motor 
nerves  earlier  than  their  trunks.  The  leg  of  a  frog,  after  the  vessels 
leading  to  it  had  been  tied,  was  separated  from  the  trunk,  except  the 
chief  nerve,  and  the  animal  was  then  poisoned.  The  uninjured  limb  in 
free  vascular  communication  with  the  trunk,  the  extremities  of  the 
nerves  being  exposed  to  the  action  of  the  poisoned  blood,  became 
quickly  paralyzed,  while  at  the  same  time  contractions  through  the 
femoral  nerve  were  easily  produced  in  the  limb  protected  from  the 
poison  by  its  partial  separation  from  the  body.  In  this  experiment  the 
main  trunk  of  the  nerve  of  each  leg  was  equally  subjected  to  the 
poison,  but  in  one  instance  the  termination  of  the  nerve  was  exposed 
to  the  poison,  and  in  the  other  was  protected  from  its  influence.  The 
paralysis,  as  we  have  seen,  occurred  speedily  in  the  limbs  whose  pheri- 
pheral  nerves  were  subjected  to  the  poison,  showing  that  the  primary 
action  of  conia  is  exerted  on  the  terminations  of  the  nerve ;  but, 
ultimately,  the  trunks  themselves  become  paralyzed,  for  after  a  time  the 
partially  severed  limb  became  paralyzed  below  the  point  of  section, 
even  when  the  trunk  of  the  nerve  exposed  to  the  poison  was  irritated. 

Are  the  sensory  or  afferent  nerves  in  any  way  affected  ?  Apparently 
not,  as  they  can  certainly  convey  to  the  cord  or  brain  afferent  impulses 
in  an  animal  rendered  quite  motionless  by  the  poison. 

This  is  shown  by  the  following  experiment.  If  the  legs  of  a  frog 
are  protected  by  a  ligature  of  both  arteries  and  veins,  and  the  animal 
IS  then  completely  paralyzed  by  conia,  energetic  movements  can  be 
■excited  in  the  ligatured  limbs  by  irritation  of  the  paralyzed  parts. 
Whether  these  movements  are  purely  reflex,  or  whether  they  are 
voluntary  and  are  occasioned  by  pain,  it  is  in  this  case  impossible  to 
decide ;  but  at  all  events  this  experiment  conclusively  shows  that  in 
frogs  the  afferent  nerves  of  completely  paralyzed  parts  can  convey 
impulses  to  either  the  cord  or  brain.  When  the  paralyzed  parts  of 
animals  higher  in  the  scale  than  frogs,  as  rabbits,  are  pinched,  they 
exhibit  signs  of  pain,  if  we  may  judge  from  their  aspect  and  from  the 
noise  they  make,  till  the  face  and  larynx  are  themselves  affected 
and  it  is  therefore  probable  that  sensory  nerves  convey  impressions  to 
the  bram,  even  when  the  animal  is  almost  perfectly  paralyzed  in  respect 
of  voluntary  movement. 

The  vaso-motor  nerves  of  some  parts  appear  also  to  be  affected  bv 
coma  ;  thus  the  arteries  of  the  frog's  foot  fail  to  contract  on  irritation 
when  the  annual  is  poisoned  by  hemlock,  but  the  motor  nerves"  of 
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some  other  involuntary  muscles  are  uninfluenced  by  conia,  as  the 
peristaltic  contraction  of  the  intestines  of  the  rabbits  killed  by  the  alka- 
loid continued  active  after  death. 

Applied  directly  to  the  nerves,  hemlock  destroys  their  conductivity. 
The  poison  produces  no  pain. 

Its  influence  on  the  brain  will  next  be  considered.  No  doubt  both 
man  and  animals  remain  conscious  of  pain  so  long  as  they  are  capable 
of  giving  any  signs  of  it ;  that  is  before  the  muscles  of  expression  be- 
come paralyzed.  But  consciousness  is  possible,  though  at  the  same  time 
the  brain  may  in  some 'way  be  affected.  Schroff  states,  that  the  poison, 
soon  after  it  is  taken,  is  followed  by  a  sensation  of  heaviness  in  the 
head,  with  giddiness,  inability  to  think,  great  impairment  to  common 
sensibihty,  blunted  taste,  dimmed  sight,  dilated  pupils,  and  a  sensation 
as  of  insects  crawling  on  the  skin. 

The  mind  is  evidently  in  some  degree  weakened,  and  many  of  the 
special  senses  suffer.  In  Dr.  Bennett's  case  there  was  total  bhndness, 
but  the  hearing  was  but  litttle,  if  at  all,  dulled.  Some  observers  assert 
that  the  mind  remains  quite  uninfluenced  by  hemlock. 

In  poisoning  by  hemlock,  as  I  have  said,  the  pupil  dilates,  at  the 
same  time  there  is  drooping  of  the  upper  eyelid,  due  of  course  to  paralysis 
of  the  third  nerve,  which  leads  Dr.  H.  Wood  to  conclude  that  hem- 
lock affects  the  pupil  by  paralyzing  the  third  nerve,  not  by  stimulating 
the  sympathetic. 

At  an  early  part  of  this  section  it  was  stated  that  convulsions 
resulted  from  poisoning  by  conium.  Con\-ulsions  occur  in  some  animals, 
not  in  others.  Rabbits  appear  to  suffer  from  convulsions,  but  frogs 
die  unconvulsed.  These  spasms,  KoUiker  has  suggested,  may  be  due 
to  asphyxia  from  paralysis  of  the  muscles  of  respiration.  This  explana- 
tion, however,  appears  to  be  insufficient,  as  convulsions  are  often  among 
the  earhest  symptoms,  before  any  asphyxia  has  resulted ;  nay,  if  a  tube 
is  introduced  into  the  trachea,  and  artificial  respiration  is  performed, 
they  still  occur.  In  man  convulsions  are  certainly  sometimes  absent, 
and  in  the  case  recorded  by  Bennett  only  slight  movements  in  the  left 
leg  were  witnessed. 

In  their  recent  investigations,  Drs.  Crum  Brown  and  Fraser  for  the 
most  part  confirm  the  conclusions  of  KoUiker  and  Guttmann.  They 
have  shown,  that  specimens  of  conia  are  not  of  identical  composition ; 
for,  while  each  specimen  produced  the  same  symptoms,  these  they  find 
were  not  always  produced  in  the  same  way.  In  other  words,  some 
specimens  affect  chiefly  the  motor  nerves,  while  others  act  on  both 
motor  nerves  and  cord.  Their  observations  on  hydrochlorate  of  coma, 
methyl-conia,  and  iodide  of  dimethyl-conium,  in  a  great  measure 
explain  these  differences.  They  conclude  that  coma  "produces 
paralysis  solely  by  influencing  the  motor  nerves,"  and  that  hydrochlorate 
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of  metliyl-conia  acts  "  on  the  motor  nerve  and  spinal  cord ;  with  large 
doses  the  former  action  is  completed  before  the  latter."  They  conclude 
that  commercial  specimens  of  conia  consist  of  mixtures  in  variable 
proportions  of  conia  and  methyl-conia ;  sometimes  methyl-conia  is 
present  in  small,  at  other  times  in  large,  quantities  ;  and  that  this 
variety  of  composition  explains  the  varied  physiological  effects  of 
different  specimens  of  conia. 

Their  observations  on  iodide  of  dimethyl-conium  "  show  that  the 
paralysis  produced  by  dimethyl-conium  is  dependent  on  an  action  on 
the  motor  nerves  primarily  restricted  to  the  peripheral  terminations," 
and  that  the  substance  "  is  entirely  free  from  spasmodic  and  paralyzing 
actions." 

Dr.  John  Harley's  physiological  experiments  lead  him  to  the  con- 
clusion that  succus  conii  is  a  depressant  of  the  motor  tract  of  the  cord, 
and  the  motor  ganglia  of  the  brain.  Dr.  Fraser's  observation,  that 
succus  conii  generally,  if  not  always,  contains  methyl  compounds  of 
conia,  serves  to  explain  the  discrepancy  existing  between  Guttmann, 
Kolliker,  and  Harley. 

Concerning  the  action  of  this  poison  on  the  heart,  very  conflicting 
statements  have  been  made.  Some  authorities  state  that  it  reduces  the 
frequency  of  the  pulse,  especially  when  the  heart  beats  too  quickly  from 
disease,  as  from  fever,  &c.  Even  a  small  dose  under  such  conditions, 
they  say,  suffices  to  produce  a  decided  effect  on  the  pulse,  while  in 
health  the  same  quantity  exerts  no  influence.  Such  are  the  conclusions 
of  Wertheim. 

Kolliker,  Guttmann,  and  J.  Harley,  conclude  that  conium  does  not 
affect  the  heart.  Harley  who  gave  the  medicine  in  sufficient  quantities 
to  produce  partial  paralysis,  says,  "  excepting  as  a  transient  emotional 
effect  m  nervous  mdividuals  upon  the  sudden  accession  of  the  symptoms 
after  a  first  dose  of  hemlock  the  heart  and  blood-vessels  are  absolutely 
unaffected  by  its  operation.  I  have  carefully  determined  this  in 
persons  of  ^  all  ages,  in  the  weakly  infant  not  three  months  old,  in 
the  strong,  in  the  debilitated,  and  in  those  who  have  intermittent  action 
of  the  heart. 

In  experiments  with  warm-blooded  animals  poisoned  by  hemlock, 
the  heart,  it  is  true,  soon  ceases  to  beat ;  but  this  can  be  for  a  long 
time  retarded  if  artificial  respiration  is  performed,  and  in  the  case  of 
the  frog  the  poison  appears  to  leave  the  heart  unaffected.  Hemlock  has 
been  recommended  in  fevers  and  acute  rheumatism,  and  in  these 
diseases  its  efficacy  has  been  supposed  to  be  explained  by  its  action  on 
the  heart.  But,  as  we  have  just  seen,  it  is  very  doubtful  whether  conia 
exerts  any  influence  on  the  heart. 

In  doses  sufficient  to  produce  physiological  effects,  conium,  Harley 
says,  may  be  taken  for  months  without  affecting  nutrition. 
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It  IS  supposed  to  be  useful  in  whooping  and  other  coughs.  The 
succus  conii  in  one  to  four  drachm  doses,  or  even  more,  has  been  recom- 
mended lately  by  J.  Harley  in  chorea ;  and  these  large  doses  certainly 
control  the  movements  temporarily,  and  impart  steadiness  to  the 
patient,  but  the  improvement  wears  off  if  the  medicine  is  not  soon 
repeated.  Some  cases,  no  doubt,  are  cured  :  but  in  my  experience 
this  treatment,  in  most  instances,  only  palliates,  and,  on  discontinuing 
the  drug,  the  symptoms  return  with  customary  severity.  In  order  to 
maintain  the  effects  of  conium  on  the  choreic  movements,  the  dose 
must  be  quickly  increased,  for  patients  speedily  become  tolerant  of  the 
drug,  and  after  a  short  time  will  bear  enormous  doses  without  the 
induction  of  any  physiological  effect.  Thus,  on  one  occasion,  I 
gradually  increased  the  dose,  till  the  patient— a  child— took,  except 
when  asleep,  seven  drachms  of  succus  conii  hourly. 

We  have  the  high  authority  of  Dr.  Neligan  in  favour  of  hemlock  in 
various  painful  affections,  as  cancer,  rheumatism,  and  neuralgia.  It  has 
not  yet  been  shown  in  any  well-authenticated  case,  that  conium  pro- 
duces either  sleep,  coma,  or  delirium. 

Considering  the  physiological  action  of  conia,  it  would  appear  that  it 
is  not  indicated  in  convulsive  diseases  dependent  on  affections  of  the 
cord,  as  tetanus  and  strychnia  poisoning ;  for  the  effects  of  this  drug, 
and  the  symptoms  of  these  diseases,  are  not  antagonistic.  Guttmann, 
from  whose  valuable  paper  on  the  action  of  conia  the  chief  part  of 
our  remarks  has  been  extracted,  put  to  the  test  of  direct  experiment 
the  power  of  conia  to  arrest  or  check  in  any  degi'ee  the  tetanus  from 
strychnia.  He  strychnized  frogs,  and  then  gave  them  conia,  but,  even 
when  administered  in  doses  sufficient  to  completely  paralyze  the  animals, 
this  drug  failed  to  check,  in  any  degree,  the  tetanic  spasms  produced 
by  the  strychnia. 

Professor  Christopher  Johnson,  of  Maryland,  however,  reports  cases 
of  recovery  from  severe  traumatic  tetanus  under  the  use  of  conia.  In 
one  case  be  injected  hypodermically,  every  two  hours,  fifteen  minims  of 
a  solution  composed  of  two  minims  of  conia,  one  minim  of  dilute 
sulphuric  acid,  to  one  drachm  of  water.  In  the  second  case,  he  com- 
menced with  twenty  minims  of  the  same  solution  every  three  hours  ;  he 
then  increased  the  conia  to  one-third,  then  to  two-thirds,  of  a  drop,  and, 
ultimately,  to  rather  more  than  a  drop  every  hour,  when  the  symptoms 
abated.  Afterwards,  he  used  two  minims  of  conia  hourly,  but  owing  to 
the  weakness  of  the  pulse,  he  returned  to  one  minim  every  two  hours, 
but  the  spasms  returning,  he  again  used  two  minims  every  hour,  and 
immediately  the  spasms  diminished.  But  these  cases,  unfortunately, 
are  much  less  satisfactory  than  they  might  have  been.  In  the  first  case, 
the  cicatrices  of  the  wound  were  removed  by  a  hot  iron,  and  m  the 
second,  bromide  of  potassium  and  morphia  were  administered.  But 
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Dr.  Johnson  says  that  the  spasms  were  considerably  reduced  after  each 
conia  injection. 

Dr.  Crichton  Browne  strongly  recommends  conimii  in  acute  mania. 
In  common  with  Dr.  John  Harley,  he  believes  that  it  represses  undue 
activity  of  the  motor  centres. 

It  will  be  obvious  how  very  similar  the  action  of  conia  is  to  that  of 
curare.  One  difference  there  is  between  these  substances  which  has  not 
been  noted.  Curare,  Avhen  swallowed,  is  not  poisonous,  but  is  strongly 
toxic  when  injected  under  the  skin ;  conia,  in  either  way,  is  equally 
poisonous. 

Claude  Bernard  believes  that  the  innocuousness  of  curare  admin- 
istered by  the  stomach  is  due  to  its  slow  absorption,  as  contrasted  with 
its  much  more  rapid  elimination  by  the  kidneys,  so  that  a  very  minute 
quantity  is  retained  in  the  blood. 

Dr.  Neligan  draws  particular  attention  to  the  fact,  that  the  only  pre- 
paration of  any  value  is  the  juice  ;  and  so  true  is  this,  that  the  various 
statements  made  concerning  the  success  and  failure  of  conium  in  various 
diseases  must  be  accepted  with  caution,  unless  the  conclusions  have 
been  deduced  from  observations  founded  on  the  employment  of  the 
juice. 


CALABAR  BEAN. 

The  following  account  of  the  Calabar  bean  is  for  the  most  part  an 
abstract  of  Dr.  Eraser's  very  valuable  and  elaborate  investigations  con- 
cernmg  the  physiological  action  of  the  Calabar  bean. 

Dr.  Eraser  finds  that  this  poison  destroys  birds  most  easily  while 
frogs  require  as  much  as  will  kill  a  dog. 

Little  is  known  at  present  of  the  influence  of  the  Calabar  bean  or  its 
alkaloid  on  the  stomach.  Dr.  Eraser  has  ascertained  that  gastric  juice 
does  not  destroy  the  power  of  this  drug,  and  further,  that  a  solution  of 
It  injected  mto  a  vein,  may  be  detected  in  the  contents  of  the  stomach 
whence  it  has  been  concluded  tliat  the  active  principle  is  eliminated  b^ 
this  organ  It  is,  however,  possible  that  it  may  find  its  way  there  bv 
mere  imbibition.  ^ 

The  active  principles  of  Calabar  bean  quickly  enter  the  blood  An 
annnal  under  the  influence  of  a  small  but  fatal  dose,  speedily  manifests 
a  shgh  trenulousness,  which,  beginning  in  the  hind-quarters,  spreads  t 
the  rest  of  the  body;  the  posterior  limbs  soon  grow  powerles  next 
anterior  extremities,  and  then  the  trunk,  till  muscular  moven  em 
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and  the  whole  animal  frame  becomes  limp  and  flaccid.  Next  follows 
general  paralysis,  the  bowels  and  bladder  are  emptied  involuntarily,  and 
the  pupils  generally  contract.  At  this  stage  all  reflex  action  of  the  cord 
is  destroyed,  and  if  the  animal  is  anywhere  irritated,  no  contractions  re- 
spond to  the  call.  Under  the  influence  of  the  poison,  respiration  grows 
gradually  slower  and  slower,  and  at  last  ceases.  So  long  as  the  animal 
retains  the  power  of  expression,  evidence  of  consciousness  appears  to  be 
preserved  throughout.  Immediately  after  death  the  pupils  dilate. 
After  death  the  muscles  appear  to  be  unaff"ected ;  they  contract  as  they 
are  cut,  and  respond  to  the  irritation  of  their  nerves.  The  heart,  more- 
over, continues  to  beat  the  usual  time  after  death,  its  parts  ceasing  to 
contract  in  definite  order.  After  a  large,  fatal  dose,  the  symptoms 
and  post-mortem  appearances  are  much  the  same  as  those  just  described, 
but  of  course  death  occurs  sooner,  and  the  symptoms  follow  each  other 
in  quicker  succession.  After  a  very  large  dose,  death  may  be  almost 
instantaneous,  and  it  appears  to  be  owing  to  syncope ;  for  when  the 
body  is  opened,  the  heart  is  motionless,  dilated,  flaccid,  and  contracts 
but  languidly  on  stimulation.  The  vermicular  movements  of  the 
intestines  are  also  more  sluggish  than  after  a  smaller  dose. 

Whether  Calabar  bean  produces  its  effects  by  influencing  the  muscles, 
nerves,  cord,  or  the  brain,  are  questions  which  will  now  be  severally 
considered. 

As  muscular  contraction  could  be  easily  and  abundantly  excited  by 
direct  irritation  of  the  muscles,  after  the  motor  nerves  had  quite  lost 
their  power  to  conduct  impressions,  Dr.  Fraser  concludes  that  this 
poison  exerts  no  influence  on  the  voluntary  muscles.  Moreover,  in  his 
experiments  the  contractility  continued  long  after  death,  and  in  frogs 
the  rigor  mortis  was  long  postponed,  while  it  certainly  was  not  hastened 
in  warm-blooded  animals, — additional  evidences  of  the  absence  of  any 
paralyzing  influence  on  the  muscles  by  Calabar  bean.  The  tremors  in 
warm-blooded  animals  were  generally  slight,  though  sometimes  excessive, 
and  might  indeed  be  called  convulsions,  and  were  due  probably,  like 
curare,  to  the  direct  action  of  the  poison  on  the  muscles ;  for  if  the 
sciatic' nerve  was  divided  before  poisoning  the  animals,  the  Hmb  thus 
cut  off  from  nervous  connection  with  the  nervous  centres  still  trembled ; 
while,  on  the  other  hand,  if  the  sciatic  nerve  was  uninjured,  but  the 
arteries  leading  to  the  limb  were  tied  or  divided,  then,  while  the 
muscles  of  the  body  generally  trembled,  those  of  the  ligatured  Hmb 
remained  at  rest.  This  tremulousness  often  continues  after  death,  and 
is  excited  by  exposure  and  by  the  knife  in  cutting.  It  does  not  affect 
the  whole  muscle  at  the  same  time,  but  different  parts  m  succession. 

Observing  that  consciousness  is  intact  whilst  paralysis  is  marked  and 
progressing,  and  that  if  a  frog's  brain  is  removed  before  the  animal  is 
poisoned,  paralysis  ensues  as  usual,  Dr.  Fraser  concludes  that  the 
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paralysis  is  not  produced  by  any  changes  in  the  brain ;  but  from  the 
effects  of  the  drug  on  himself,  he  thinks  the  bean  does  exercise  some 
influence  on  the  faculties  of  the  mind. 

That  paralysis  is  not  produced  by  the  action  of  the  poison  on  the 
spinal  nerves  is  evident ;  for  long  after  the  induction  of  general 
paralysis,  and  even  after  death,  they  conduct  motor  impressions  to  the 
the  muscles. 

But  though  muscular  paralysis  and  death  are  not  to  be  accounted  for 
by  the  action  of  the  poison  on  the  motor  nerves,  but  in  another  way, 
as  we  shall  shortly  see,  still  after  a  time  the  poison  does  affect  these 
nerves,  and  robs  them  of  their  power  to  conduct  impressions  to  the 
muscles.  As  with  coniura,  so  probably  with  Calabar  bean,  the 
peripheral  terminations  of  the  nerves  are  first  affected,  and  next  their 
trunks.  The  afferent  nerves  remain  unaffected,  and  certainly  their 
power  of  conduction  is  not  lessened ;  indeed.  Dr.  Fraser  thinks  it  is 
increased. 

The  spinal  cord,  then,  is  the  only  part  left  on  which  the  paralysis  can 
depend,  and  Dr.  Fraser  has  shown  that  paralysis  of  the  muscles  is  due 
to  changes  effected  by  Calabar  bean  on  the  cord.  Thus,  he  found  he 
could  excite  no  muscular  contractions  by  galvanizing  any  part  of  the 
cord  of  an  animal  poisoned  by  the  bean,  while  the  motor  nerves  still 
retained  their  functions,  and  easily  transmitted  impressions  to  the 
muscles,  which  on  their  part  freely  responded  to  very  slight  stimulation 
of  their  proper  nerves. 

The  reflex  functions  of  the  cord  were  destroyed  long  before  the  nerves 
lost  their  conducting  power.  After  the  loss  of  reflex  power,  in  animals 
poisoned  by  Calabar  bean,  pretty  active  muscular  contractions  could  be 
excited  by  mild  galvanic  stimulation  of  the  motor  nerves,  showing  that 
the  arrest  in  reflex  action  is  not  omng  to  lowered  activity  of  the  motor 
nerves.  Again,  if  the  lower  half  of  the  cord  is  protected  from  the  poisoned 
blood  by  ligature  or  section  of  its  vessels,  while  the  blood  is  permitted 
to  flow  to  all  other  parts  of  the  body,  and  the  animal  is  then  poisoned, 
reflex  action  is  speedily  lost  in  the  anterior,  while  it  is  retained  for 
hours  in  the  posterior  limbs.  As  the  nerves  of  every  part  of  the  body 
are  equally  subjected  to  the  poison,  the  loss  of  reflex  power  cannot  be 
due  to  alterations  in  them,  otherwise  the  hind  and  front  limbs  would 
be  equally  paralyzed.  The  only  part  protected  from  the  poison  was 
the  lower  half  of  the  cord,  and  it  must  be  that  Calabar  bean  destroys 
reflex  power  through  the  changes  produced  in  the  cord  itself 

From  its  physiological  action  on  the  cord,  Fraser  recommends  the 
ordeal  bean  as  an  antidote  to  strychnia,  and  he  points  out  its  sune 
riority  to  curare,  which  paralyzes  only  the  motor  nerves,  while  Calabar 
bean  paralyzes  first  the  cord,  and  then,  after  some  time  the  mnL 
nerves.  '  iijuiur 
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Large  doses  of  the  bean  instantaneously  arrest  the  movements  of  the 
heart,  smaller  doses  reduce  their  frequency. 

Dr.  Fraser  contrasts  Calabar  bean  with  other  cardiac  poisons,  such 
as  antiaris  toxicaria,  tanghinia  venenifera,  digitalis,  helleborus  niger, 
helleborus  viridis,  and  the  green  resin  of  nereum  oleander,  all  of  which, 
after  a  time,  diminish  the  frequency  of  the  heart's  contractions,  by  pro- 
longing the  systole,  and  finally  stop  the  heart  in  the  systoUc  act. 
Physostigma  also  diminishes  the  number  of  the  heart's  contractions,  but 
it  lessens  the  duration  of  each  systole,  and  at  last  the  heart  ceases  to 
beat  in  the  diastole. 

How  does  Calabar  bean  effect  these  changes  in  the  functions  of  the 
heart  ?  The  paralysis  of  the  heart  in  diastole,  and  the  diminution  in 
the  frequency  of  its  contractions  by  protracted  periods  of  rest  in  a 
dilated  condition,  as  well  as  the  frequent  renewal  of  its  action  after  a 
long  pause  in  diastole,  might,  in  the  first  place,  suggest  the  interference 
of  the  inhibitory  functions  of  the  vagi  nerves.  Dr.  Fraser,  however, 
adduces  conclusive  experiments  against  this  supposition.  He  finds  after 
section  of  each  vagus,  or  after  paralyzing  them  with  curare  (which  it 
affects  in  a  few  minutes  in  both  the  motor  and  vagi  nerves),  Calabar 
bean  acted  on  the  heart  just  as  before.  Again,  Avhen  before  poisoning 
frogs,  their  brain  and  cord  were  destroyed,  the  bean  produced  the 
same  effects  on  the  heart. 

Arnstein  and  Sutschinsky  while  agreeing  with  Fraser  that  physostigma 
does  not  affect  the  heart  by  its  influence  on  the  inhibitory  centre,  con- 
clude, experimentally,  that  it  heightens  the  activity  of  the  terminations 
of  the  pneumogastric  nerve ;  for  they  find  that  after  Calabar  bean 
poisoning,  a  much  weaker  electric  current  is  required  to  slow  or  arrest 
the  heart's  action,  and  further,  if  the  ends  of  the  pneumogastric  nerves 
are  poisoned  by  atropia,  physostigma  will  restore  the  function  of  the 
paralyzed  nerve. 

Physostigma  heightens  arterial  pressure,  which  is  partly  due  to  the 
action  of  the  poison  on  the  vaso-motor  centre,  for  to  a  considerable 
extent,  this  increased  pressure  is  lost  or  prevented  when  the  cord  is 
divided  below  the  vaso-motor  centre. 

Physostigma  is  also  a  respiratoiy  poison,  and,  indeed,  generally  kills 
by  paralyzing  the  respiration. 

Dr.  Fraser  finds  that  solutions  of  Calabar  bean,  added  to  blood, 
made  the  red  corpuscles  of  rabbits  and  dogs  irregular,  but  eftecled  no 
changes  in  those  of  birds  or  frogs,  nor  in  the  white  corpuscles  of  any 
animal  he  examined.  _  . 

The  solutions  appear  to  produce  no  change  m  the  respu-atoiy  func- 
tions of  the  blood. 

The  lymph  hearts  of  frogs  became  paralyzed  at  an  early  stage  of  the 

experiments. 
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The  intestines  of  animals  poisoned  by  the  bean  moved  at  first  with 
increased  vigour,  but  at  last  contracted  so  as  considerably  to  lessen  the 
calibre  of  thegut,  which  afterwards  became  again  dilated.  The  movements 
continued  some  time  after  death,  except  after  a  large  dose  of  poison,  when 
they  were  slight,  and  soon  ceased.  Large  doses  administered  in  tetanus 
often  excite  severe  colicky  pain  in  the  abdomen,  due  probably  to 
increased  peristaltic  action,  whilst  the  bowels  are  relaxed,  probably  from 
increased  intestinal  secretion.  Physostigma  also  increases  perspiration, 
and  this  is  often  one  of  the  earhest  signs  of  its  toxic  effects. 

In  rabbits  poisoned  by  this  bean  Fraser  noticed  peristaltis  in  the 
cornua  and  body  of  the  uterus  and  in  the  ureters. 

The  ingestion  of  Calabar  bean,  as  is  well  known,  causes  the  pupil  to 
contract,  an  effect  still  more  marked  when  a  solution  is  dropped  into 
the  eye.  Whether  this  contraction  is  produced  through  the  sympathetic 
or  otherwise  is  still  an  open  question. 

Dr.  Robertson  finds  that  even  before  the  pupil  begins  to  contract, 
the  power  of  accommodation  is  lost,  and  that  objects  can  be  seen  only 
at  a  Hmited  distance  of  about  a  foot,  all  beyond  appearing  hazy  and 
indistmct.  The  accommodating  power  being  affected  before  the  pupil, 
is  also  the  first  to  recover  itself.  Objects  at  all  distances  appear  nearer 
and  larger  than  they  really  are.  The  bean  induced  in  the  affected  eye 
a  sensation  as  of  much  straining  and  heaviness,  like  that  occurring  after 
a  close  inspection  of  fine  objects. 

About  twenty  minutes  after  the  application  of  the  solution,  the  pupil 
contracted  to  one  half,  and  the  field  of  vision  was  still  further  shortened. 
The  contraction  may  increase  for  an  hour  or  more,  the  sight  of  the  other 
eye  meanwhile  remaining  natural.  The  contraction  ultimately  slowly 
yields,  but  more  than  twenty-four  hours  may  pass  before  the  pupil 
resumes  its  natural  size.  The  contraction  may  be  extreme,  when,  but 
little  light  findmg  its  way  through  the  narrowed  pupil,  the  opposite  pupil 
may  dilate  sympathetically. 

Dr  Robertson  has  further  shown  that,  in  their  action  on  the  eye 
belladonna  and  Calabar  bean  are  directly  antagonistic.  The  bean  is 
freely  used  to  produce  contraction  of  the  pupil. 

Dr.  Fraser  has  obtained  some  curious  results  from  the  topical  appli- 
cation of  solution  of  Calabar  bean  to  different  structures  of  the  body 
He  applied  some  solution  to  the  trunk  of  the  sciatic,  choosing  this 
nerve  on  account  of  its  comparative  freedom  from  blood-vessels,  and 
found,  to  his  astonishment,  that  sensory  conductivity  was  lost  sooner 
than  motor,  and  became  at  last  completely  destroyed.  This  loss  of 
power  to  conduct  sensory  impression  was  not  produced  by  mere  imbibi- 
tion of  the  fluid  altering  the  physical  state  of  the  nerves,  as  oUier  ner  es 
kept  moistened  by  water  for  a  like  time  underwent  no  similar  function' 
alteration.    1  he  completeness  of  this  loss  of  power  to  conduct  a^n 
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impression  was  well  shown  by  poisoning  the  animal  by  strychnia,  after 
which  no  convulsive  movement  could  be  excited  by  irritating  the  struc- 
tures below  the  poisoned  sciatic  nerve.  The  irritability  of  the  gastro- 
cnemius was  also  destroyed  by  the  local  employment  of  strong  solutions 
of  the  bean.  This,  too,  was  proved  not  to  be  due  to  mere  imbibi- 
tion. 

When  the  solution  was  painted  on  parts  of  the  intestines,  these 
became  relaxed,  and  the  vermicular  movements,  on  reaching  these 
points,  skipped  over  them,  and  continued  in  the  portions  beyond. 

We  now  come  to  the  therapeutical  application  of  this  remedy.  It 
was  some  time  ago  suggested  that  the  Calabar  bean  might  prove  of  much 
service  in  tetanus  and  chorea,  and  Dr.  Fraser  has  lately  written  an 
interesting  paper  on  this  subject,  from  which  we  again  largely  borrow. 
Finding  that  the  effects  of  strychnia  on  the  frog  can  be  arrested,  he 
believes  that  the  bean  may  be  used  with  the  greatest  benefit  in  tetanus. 
Dr.  Fraser  very  naturally  insists  on  the  importance  of  employing  the 
drug  at  the  very  beginning  of  the  attack,  and  enforces  the  value  of  this 
advice  by  the  remark,  that  it  has  now  been  shown  that  when  muscles- 
contract  they  beget  a  substance  which  excites  muscular  contraction ; 
and,  further,  that  only  a  limited  part  of  the  cord  or  of  the  ganglia  of 
the  brain  is  affected  at  the  beginning  of  tetanus,  but  as  the  attack  goes, 
on  the  whole  of  the  structures  become  speedily  involved.    It  may  be 
administered  by  mouth,  anus,  or  subcutaneously.    AVhen  the  convul- 
sions are  severe,  and  when  the  slightest  movement  excites  them,  it  is 
obvious  that  till  the  severity  of  the  paroxysms  is  subdued,  only  the  sub- 
cutaneous method  can  be  used.  Yet,  whilstthe  patient  can  still  swallow, 
my  experience  leads  me  to  prefer  giving  the  drug  by  the  mouth ;  for  the 
drug  to  be  of  any  use  it  must  be  given  in  quantity  sufficient  to  produce 
paralysis,  and  must  be  given,  indeed,  to  such  an  extent  that  but  a  little 
more  would  permanently  arrest  breathing.    The  drug,  therefore,  must 
be  given  with  great  care  and  watchfulness,  and  to  get  the  necessary 
effects  without  inducing  serious  symptoms,  it  is  better  to  give  small  and 
increasing  quantities  every  hour,  or  oftener,  for  then,  should  serious 
paralytic  symptoms  arise,  the  drug  can  be  stopped.    Moreover,  it  is 
impossible  to  tell  the  dose  adequate  to  subdue  the  paroxysms  and  pro- 
duce paralysis,  some  persons  requiring  a  much  larger  quantity  than 
others.    Hence  it  is  evident  that  it  is  more  convenient  to  give  the 
liquid  extract  by  the  mouth  than  subcutaneously.    I  have  already  m 
part  spoken  of  the  dose.    It  is  generally,  nay,  probably  always,  neces- 
sary to  produce  a  certain  degree  of  paralysis  amounting  to  heaviness 
of  the  limbs.    Sometimes  the  dose  of  the  spirituous  extract  must  be 
very  large  3  thus  Dr.  Eben  Watson,  who  failed  to  obtam  good  effects 
from  hypodermic  injection,  prefers  to  administer  the  drug  by  themou  h 
or  rectum,  and  insists  on  the  necessity  of  giving  enough  extract  to 
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l^roduce  relaxation  of  the  spasms.  He  has  given  it  to  the  extent  of 
seventy-two  grains  in  twenty-four  hours. 

In  a  successful  case  under  my  care,  reported  in  the  Practitioner,  the 
patient,  for  a  day  and  a  half,  took  2%  grains  of  the  watery  extract 
hourly,  and  for  a  short  time  4  grains  hourly.  It  is,  of  course,  too  much 
to  expect  that  Calabar  bean  will  cure  every  case  of  tetanus,  but  I  feel 
convinced  that  were  the  treatment  begun  at  the  outset  of  the  attack,  and 
the  drug  pushed  sufficiently,  the  results  would  be  more  successful  than 
those  at  present  attained. 

Dr.  Fraser  next  makes  a  few  remarks  on  the  influence  of  this  remedy 
over  chorea,  but  at  present  there  appears  to  be  little  evidence  on  this 
subject.  "  The  treatment  of  this  disease,"  he  says,  "  will  rarely  require  to 
be  so  active  or  energetic  as  that  recommended  for  tetanus.  Physostigma 
should  be  administered  either  in  the  form  of  powder  or  of  tincture. 
From  three  to  six  grains  of  powder,  three  or  four  times  daily,  may  be 
given  to  children,  and  from  ten  to  twenty  grains,  as  frequently,  to 
adults." 

Dr.  Crichton  Browne  finds  Calabar  bean  markedly  useful  in  general 
paralysis  of  the  insane ;  indeed,  he  has  even  cured  some  of  his  patients 
of  this  severe  disease.  I  have  known  it  arrest  the  progress  of  general 
paralysis,  and  even  slightly  improve  the  mental  and  physical  condition. 
I  have  seen  it  not  only  arrest  progressive  muscular  wasting,  uncompli- 
cated with  much  mental  disorder,  but  also  effect  considerable  improve- 
ment in  the  muscular  power.  Moreover,  it  has  appeared  to  me  to  be 
serviceable  in  some  cases  of  long  standing  hemiplegia.  I  have  given 
the  extract  of  physostigma  in  one-thirtieth  of  a  grain  doses  every  two 
hours. 

In  conjunction  with  Dr.  Murrell,  I  have  made  observations  on  the 
influence  of  Calabar  bean  on  certain  nervous  affections,  giving  one-tenth 
of  a  grain  of  the  extract  every  three  hours,  and  in  some  instances  we 
have  continued  this  treatment  more  than  a  year.  We  gave  it  in  five 
cases  of  paraplegia  due  probably  to  myelitis.  In  one  case  no  improve- 
ment ensued ;  and  but  slight  amendment  in  another ;  but  even  when 
the  drug  failed  to  produce  any  improvement  it  yet  seemed  to  us  to  arrest 
the  disease.  In  old-standing  cases  we  could  hardly  hope  for  any  amend- 
ment where  the  lower  part  of  the  cord  had  become  disorganized ;  but 
we  might  fairly  hope  to  control  the  march  of  the  disease  in  the  less 
affected  parts.  In  two  cases  very  marked  improvement  occurred,  an 
improvement  so  decided  as  fairly  to  astonish  us,  but  in  both  relapse  took 
place,  and  the  patients  became  as  bad  almost  as  before  undergoing 
treatment. 

In  the  fifth  case  the  treatment  effected  a  considerable  and  permanent 
improvement,  so  that  the  patient  who  was  unable  to  move  his  legs  even 
m  a  slight  degree  was  enabled  before  his  discharge  to  walk  about  the  ward 
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without  his  stick.  These  cases,  it  will  be  said,  do  not  tell  conclusively 
in  favour  of  the  efficacy  of  physostigma  in  paraplegia,  we  were  both, 
however,  struck  by  the  evident  temporary  improvement  in  some  of  the 
cases  and  the  decided  and  permanent  amendment  of  one  patient,  which 
we  could  not  help  attributing  to  the  drug,  and  we  feel  sure  that  this 
subject  is  well  worth  further  investigation.  We  gave  the  drug  in  the 
same  dose  to  two  cases  of  locomotor  ataxy,  in  one  case  for  a  year,  in  the 
other  for  three  months  ;  both  cases  improved,  and  one,  a  very  bad  case, 
considerably.  We  gave  it  also  in  a  recent  case  of  writer's  cramp,  and 
in  two  months  the  patient  recovered. 

Between  Calabar  bean  on  the  one  hand  and  chloral,  atropia,  and 
strychnia  respectively,  there  is  a  well-marked  antagonism.  Here  we 
shall  have  occasion  to  speak  only  of  the  antagonism  between  physo- 
stigmA  and  chloral,  referring  the  reader  for  account  of  the  other  antago- 
nisms to  the  chapter  on  belladonna  and  that  of  strychnia.  The  Committee 
of  the  British  Medical  Association,  in  their  recently-published  investiga- 
tions concerning  the  antagonism  between  drugs,  concluded  that  the 
antagonism  between  physostigma  and  chloral  is  greater  than  that 
between  physostigma  and  atropia.  They  point  out  that  the  antidotal 
properties  of  a  drug  are  of  course  modified  by  its  more  or  less 
rapid  action  on  the  system.  Serious  and  even  fatal  symptoms  ensue 
from  Calabar  bean  much  more  speedily  than  from  chloral ;  therefore,  to 
obtain  the  antagonistic  effects  of  chloral,  it  must  be  given  either  before 
or  immediately  after  the  ingestion  of  Calabar  bean.  The  antagonism 
is  not  complete,  for  in  spite  of  an  antidotal  dose  of  chloral,  physostigma, 
although  it  averts  convulsions  still  produces  muscular  twitchings,  tremors, 
salivation  and  contracted  pupil ;  moreover,  a  quantity  of  Calabar  bean 
beyond  a  minimum  fatal  dose  will  kill,  notwithstanding  chloral. 


MUSCARIN. 

MuscARiN,  the  active  principle  of  poisonous  fungi,  was  first  extracted 
from  the  Amaniia  muscaria,  and  physiologically  tested  by  Schmiedeberg, 
His  conclusions  regarding  this  substance  have  been  confirmed  and  our 
information  extended  by  the  researches  of  Koppe,  Prevost,  Alizon, 
Lauder  Brunton,  and  Schiff.  Great  interest  attaches  to  muscarin  on 
account  of  the  close  similarity  of  its  action  to  pilocarpine  and  its  almost 
complete  antagonism  to  atropia.  It  excites  copious  perspiration  and 
salivation,  a  flow  of  tears,  and  it  increases  the  intestinal  mucus  and  the 
biliary  and  pancreatic  secretions.    Muscarin  affects  especially  the  heart 
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and  intestinal  canal.  It  produces  "  uneasiness  in  the  stomach,  vomiting, 
purging,  a  feeling  of  constriction  in  the  neck,  want  of  breath,  giddiness, 
fainting,  prostration,  and  stupor."*  The  stools  sometimes  contain 
mucus  or  even  blood.  Topically  applied,  the  merest  trace  at  once 
arrests  a  frog's  heart ;  it  slows  the  heart  of  mammals,  reducing  the  beats 
from  1 20  to  60,  40,  or  even  to  9  beats  per  minute,  and  sometimes  it 
causes  intermittency.  M.  Alizon  maintains  that  it  first  quickens  the 
heart.  It  arrests  the  heart  in  diastole  ;  according  to  Prevost,  by  exciting 
the  intracardiac  nerve-centres.  It  diminishes  blood-pressure  partly  by 
its  action  on  the  heart,  but  partly  by  dilating  the  blood-vessels.  Respira- 
tion is  depressed  in  proportion  to  the  depression  of  the  pulse.  It  causes 
strong  contraction  of  the  intestines  and  bladder;  it  lessens  urinary 
secretion,  even  to  the  point  of  suj^pression ;  it  contracts  the  pupils. 

In  all  these  particulars  atropia  promptly  antagonizes  muscarin.  When 
a  frog's  heart  is  arrested  by  the  topical  action  of  a  minute  quantity  of 
muscarin,  the  apphcation  of  a  little  atropia  will  immediately  restore  the 
pulsations. 

Lauder  Brunton  has  shown  that  muscarin  has  a  singular  effect  on  the 
pulmonary  vessels.  Schmiedeberg  had  noticed  that  muscarin  produces 
intense  dyspncea — a  condition  in  which  the  arteries  contain  very  little 
blood,  scarcely  bleeding  when  cut  across.  Brunton's  experiment  on  a 
narcotised  rabbit  shows  that  this  dyspncea  is  due  to  the  muscarin  causing 
strong  contraction  of  the  pulmonary  blood-vessels,  so  strong  that  the 
lungs  become  blanched,  and,  owing  to  the  contracted  state  of  the 
pulmonary  blood-vessels,  the  right  side  of  the  heart  becomes  greatly 
distended.  A  small  quantity  of  atropia  injected  into  the  jugular  vein  at 
once  removed  this  spasm  of  the  pulmonary  vessels,  and  unloaded  the 
gorged  right  heart. 

Muscarin,  like  pilocarpine  (Jaborandi)  is  supposed  to  arrest  the  heart 
by  stimulating  the  intracardiac  inhibitory  apparatus. 

Stimulation  of  the  vagus  inhibits  the  heart's  action.  Thus  the  application  of  a 
weak  electric  current  prolongs  diastole  and  so  slows  the  heart ;  a  strong  current  com- 
pletely  arrests  the  heart.  After  poisoning  by  curare,  stimulation  of  the  vagus  no 
longer  affects  the  heart,  but  on  applying  the  electrodes  to  the  sinus  venosus  the  heart's 
action  is  immediately  inhibited.  It  is  therefore  concluded  that  urari  paralyzes  the 
vagus  but  leaves  the  intra-cardiac  inhibiloiy  apparatus  unaffected.  After  poisoning 
by  atropia  neither  stimulation  of  the  vagus  nor  of  the  sinus  affects  the  heart,  there- 
fore, It  IS  concluded  that  atropia  poisons  both  the  vagus  and  the  intra-cardiac  inhibi- 
tory apparatus.  After  the  local  application  of  either  muscarin  or  pelocarpine  the 
heart  is  quickly  arrested  in  diastole,  "  like  a  heart  inhibited  by  profound  anJl  lastin. 
vagus  stimulation  This  effect  is  not  hindered  by  urari.  The  aiplication  of  a  smaU 
los  of  atropia  at  once  restores  the  beat.  These  facts  are  interpreted  as  meaning 
h  t  muscann  (or  jaborandi)  stimulates  or  excites  the  intra-cardiac  inhibitory  appai^,! 
which  atropia  paralyzes. "    (Foster's  Physiology).  ^  -^ppaiatus 

*  Lauder  Brunton. 
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Schiff  believes  that  poisonous  muslirooms' produce  other  symptoms 
than  can  be  accounted  for  by  the  action  of  muscarin,  as  restlessness, 
convulsions,  and  dilatation  and  contraction  of  the  pupils ;  and  he  is  led 
to  believe  that  poisonous  mushrooms  contain  two  active  ingredients — 
one  having  an  opposite,  the  other  a  similar,  action  to  that  of 
atropia. 

In  conjunction  with  Mr.  E.  A.  Morshead,  I  have  made  some  investiga- 
tions regarding  the  action  of  muscarin  on  the  human  body. 

Our  observations  were  undertaken  to  endeavour  to  ascertain  whether 
the  action  of  muscarin  on  man  is  the  same  as  on  animals.  The  muscarin 
we  employed  was  synthetically  prepared  by  Merck,  of  Darmstadt.  In 
the  following  experiments  we  administered  the  drug  hypodermically. 
We  have  made  thirteen  experiments  on  four  men,  seven,  three,  two,  and 
one  respectively.  These  men,  it  is  well  to  state,  were  not  in  good  health ; 
three  were  in  a  delicate  anaemic  state,  the  other  had  slight  fever  from 
some  obscure  cause,  though  his  pulse  was  not  quickened. 

A  large  number  of  preliminary  observations  were  made  to  ascertain 
the  minimum  dose  adequate  to  produce  symptoms.  This  we  found  to 
be  a  third  of  a  grain  given  hypodermically. 

We  find  that  the  action  of  muscarin  on  man  is  identical  with  that  on 
animals.  It  contracts  the  pupil,  excites  profuse  perspiration,  free  saliva- 
tion, running  at  the  eyes  and  nose ;  it  purges,  sometimes  excites  nausea 
and  vomiting,  and  a  strong  desire  to  pass  urine. 

We  shall  now  speak  more  in  detail  of  these  different  effects. 

JPerspiration. — Sweating  occurred  in  eleven  of  the  thirteen  experiments. 
Half  a  grain  always  made  it  free,  whilst  larger  doses,  as  three-quarters 
of  a  grain  and  a  grain,  rendered  it  very  abundant ;  indeed,  it  was  quite 
as  free  as  the  perspiration  excited  by  a  third  to  half  a  grain  of  pilocar- 
pine. The  perspiration  stood  in  large  drops  on  the  face  after  the  larger 
doses,  the  night-dress  became  soaked,  and  the  skin  felt  sodden.  In  one 
man,  though  we  gave  one-third  of  a  grain  and  one  grain  respectively  in 
two  experiments,  we  produced  no  sweating,  but  free  salivation,  amount- 
ing to  four  ounces.  Perspiration  began  in  from  three  to  fifteen  mmutes, 
occurring  earHest  after  the  larger  doses.  It  lasted  from  half  an  hour  to 
an  hour  and  a  half  On  testing  the  reaction  of  the  sweat  in  sbc  experi- 
ments, we  found  it  neutral  in  four  and  alkaline  in  two. 

Salivation  was  not  so  constant  as  perspiration;  moreover,  the  saliva 
varied  in  quantity  more  than  the  perspiration,  corresponding  m  this 
respect  to  pilocarpine.  Salivation  occurred  in  eleven  experiments,  and 
was  absent  in  four.  In  three  it  was  slight,  in  the  rest  free  or  profuse. 
It  began  in  from  two  to  fifteen  minutes,  and  lasted  from  twenty  to 
eighty  minutes. 

Lacrymaiion  occuiTed  in  eight  cases,  amounting  in  some  instances 
only  to  suffusion  of  the  eyes,  but  generally  the  tears  trickled  down  the 
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face,  so  that  the  patient  was  obliged  to  wipe  his  eyes.  It  began  in  six 
to  ten  minutes,  and  lasted  generally  about  twenty  to  thirty  minutes. 

Purgation. — In  the  cases  in  which  it  purged  the  injection  took  effect 
in  from  ten  to  twenty  minutes.  In  two  experiments  the  drug  excited 
an  inchnation  to  pass  a  motion  ;  in  four  experiments  on  the  same  man, 
it  produced  a  loose  motion,  one  of  a  green  colour,  though  his  bowels 
were  opened  naturally  a  short  time  previously. 

Pulse. — In  one  of  our  four  men  the  pulse  was  always  very  quick  ;  in 
the  other  three  it  was  natural.  The  effect  on  the  normal  frequency  was 
nil,  or  almost  nil,  though  in  one  man,  on  whom  only  one  observation 
was  made,  it  reduced  the  frequency  ten  to  sixteen  beats.  The  medi- 
cine reduced  the  quick  pulse  from  120  to  80  and  60  beats  per  minute. 
Our  observations  are  too  few  to  enable  us  to  speak  with  certainty  of  the 
influence  of  muscarin  on  the  pulse,  but  it  appears  to  us  that  the  doses 
we  employed  affect  the  frequency  very  little,  but  the  larger  doses  made 
the  pulse  softer  and  more  compressible. 

Pespiration. — The  frequency  of  breathing  was  unaffected  in  every 
experiment. 

Sight. — We  have  notes  of  the  states  of  the  pupils  in  only  ten  experi- 
ments. In  each  case  the  pupils  became  contracted,  often  considerably  ; 
the  contraction  beginning  in  about  fifteen  minutes.  The  vision  seemed 
unaffected.] 

In  three  of  our  experiments  made  on  one  man  mth  the  larger  doses, 
the  drug  induced  vomiting  once,  and  once  nausea. 

^  In  five  experiments  the  patients  were  obliged  to  pass  urine  in  from 
nine  to  fifteen  minutes  after  the  injection,  and  two  complained  of  supra- 
pubic pain.  In  five  the  drug  produced  a  frequent  hacking  cough.  In 
none  did  headache  or  other  nervous  symptoms  arise. 

To  show  how  close  is  the  similarity  in  the  action  of  muscarin  to  that 
of  pilocarpine,  we  give  a  short  account  of  the  effects  of  the  latter  drug. 

Jaborandi  (pilocarpine)  flushes  the  face  and  produces  copious  per- 
spiration and  salivation.  It  increases  the  bronchial  secretion,  exciting 
a  slight  cough,  and  produces  slight  running  at  the  eyes  and  nose.  It 
causes  nausea  and  sickness,  and,  according  to  some  authorities,  diarrhoea^ 
though  this  never  occurred  in  the  numerous  experiments  made  by  me 
in  conjunction  with  Mr.  Gould  and  Mr.  Murrell.  It  considerably 
quickens  the  pulse.  It  often  produces  headache,  generally  frontal, 
with  heaviness  over  the  eyes,  associated  with  giddiness  and  a  stupid 
feeling.  _  The  sight  is  generally  hazy,  and  in  about  two-thirds  of  our 
observations,  when  the  drug  was  applied  to  the  eye,  it  contracted  the 
pupil,  often  considerably;  though,  when  administered  by  the  stomach 
or  hypodermically,  it  had  but  little  influence  on  the  pupil.  It  often 
produces  suprapubic  pain,  and  still  oftener  a  strong  and  irresistible 
impulse  to  pass  urine. 
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The  similarity  between  the  action  of  muscarin  and  pilocarpine  is 
evident.  There  are,  however,  slight  differences.  The  perspiration  and 
salivation  are  generally  greater  after  pilocarpine  and  last  a  longer  time, 
though  possibly  larger  doses  of  muscarin  might  in  this  respect  rival 
pilocarpine.  We  are  led  from  our  experiments  to  conclude  that  mus- 
carin acts  rather  more  on  the  lachrymal  glands  than  pilocarpine. 
Muscarin  certainly  acts  on  the  bowels  far  more  powerfully  than  pilocar- 
pine. Muscarin  internally  administered  contracts  the  pupils  far  more 
strongly  than  pilocarpine.  On  the  other  hand,  jaborandi  produces 
more  suprapubic  pain,  and  more  frequently  and  more  strongly  the 
impulse  to  pass  water.  Moreover  pilocarpine  produces  headache  and 
giddiness,  symptoms  never  yet  noticed  by  us  after  muscarin.  In  our 
experiments  with  muscarin  none  of  our  patients  complained  of  any  dis- 
turbance of  the  sight,  but  on  this  point  we  have  not  sufficiently  examined 
them.  Pilocarpine  produced  a  little  drowsiness,  but  we  have  not 
observed  this  after  muscarin.  In  our  experiments  on  man,  pilocarpine 
in  every  case  quickened  the  pulse,  and  as  this  fact  has  been  amply 
corroborated  by  other  observers,  we  may  conclude  that  it  is  established, 
though  Langley,  in  his  experiments  on  animals,  finds  that  it  slows 
the  heart,  acting  thus  on  animals  like  muscarin.  In  our  experiments 
on  man,  muscarin  produced  very  little  effect  on  the  pulse ;  if  it  altered 
frequency  at  all,  it  reduced  the  number  of  beats. 

Whilst  muscarin  thus  so  closely  resembles  pilocarpine  in  its  action 
on  the  body,  in  one  respect  it  strangely  differs.  Administered  inter- 
nally, either  by  the  stomach  or  subcutaneously,  pilocarpine  slightly 
contracts  the  pupil ;  topically  applied  to  the  eye  it  strongly  contracts 
the  pupil.  Muscarin,  given  hypodermically,  contracts  the  pupil  far 
more  than  pilocarpine ;  but,  strange  to  say,  when  applied  to  the  eye 
itself  it  widely  dilates  the  pupil.  Thus,  whilst  it  is  so  generally  antago- 
nistic to  atropia,  in  this  one  respect  it  is  similar.  In  respect  to  its 
action  on  the  pupil  it  corresponds  to  gelseminum,  which,  administered  by 
the  stomach,  contracts  the  pupil,  but  applied  locally  widely  dilates  it. 

We  tested  the  topical  effect  of  muscarin  in  nine  cases,  using  a  solu- 
tion containing  one  part  of  the  drug  in  ten  of  water.  This  solution 
produces  very  little  and  only  transient  smarting.  In  every  case  the 
pupil  became  dilated,  generally  widely  dilated,  the  dilatation  beginning 
in  from  a  quarter  to  three-quarters  of  an  hour,  and  continuing  about 
twenty-four  hours  or  a  litde  longer. 

So  far  as  we  can  judge  at  present,  from  only  a  few  careful  observa- 
tions, the  dilatation  very  little  interferes  with  the  sight. 

In  some  of  our  experiments  it  seemed  to  us  that  the  doctored  pupil 
contracted  very  slightly  before  it  dilated,  whilst  in  other  cases  both 
pupils  certainly  at  first  contracted  somewhat.  To  test  the  early  effect 
f  the  local  application,  we  dropped  some  of  the  solution  into  a  cat  s 
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eye,  and  watched  the  effect ;  but,  although  after  a  time  the  pupil  widely 
dilated,  we  could  not  detect  any  initial  contraction. 


.  JABORANDI  (Pilocarpine). 

This  active  and  interesting  drug,  long  in  use  in  South  America,  was 
lately  brought  from  Pernambuco  to  Paris  by  Dr.  Continho,  who  recom- 
mended it  as  a  powerful  diaphoretic  and  sialagogue.  Dr.  Continho 
advises  the  patient  to  drink  the  infusion  with  the  suspended  leaves, 
then  go  to  bed  and  cover  himself  with  warm  clothing.  In  about  ten 
minutes,  the  face,  ears,  and  neck  become  deeply  flushed,  and  soon 
drops  of  perspiration  break  out  over  the  body,  whilst  at  the  same  time 
the  mouth  waters.  In  a  short  space  of  time  the  perspiration  rapidly 
mcreases,  the  sweat  running  down  the  body  and  soaking  the  clothes, 
whilst  the  salivation  becomes  profuse,  oozing  from  the  mouth,  some- 
times in  an  almost  continuous  stream.  The  sweating  and  salivation 
persists  from  two  to  four  or  five  hours.  Occasionally  it  happens  that 
perspiration  fails  to  follow  the  medicine,  and  salivation  is  more 
frequently  absent ;  but  when  the  drug  fails  to  cause  sweating  it  salivates, 
and  vice  versa.  The  symptoms  come  on  as,  I  have  said,  in  about  ten 
minutes,  but  sometimes,  if  the  external  conditions  are  not  favourable, 
the  symptoms  may  be  much  delayed,  and  not  appear  for  an  hour  or 
longer,  and  then,  perhaps,  are  brought  on  by  brisk  exercise.  Hypoder- 
mically  injected  the  alkaloids  act  in  three  to  five  minutes. 

The  amount  of  saliva  secreted  may  amount  to  a  pint,  or  a  pint  and  a 
half. 

Langley  shows  that  it  produces  sahvation  of  the  submaxillar  gland 
even  after  section  of  the  corda  tympani  nerve,  and  the  sympathetic 
supplying  this  gland. 

Pilocarpine  promotes  other  secretions  as  the  tears,  the  bronchial  and 
intestinal  secretions,  though  to  a  far  less  degree  than  the  salivary  and 
cutaneous  secretion.  Thus  the  eyes  water  slighdy  and  sometimes  there 
is  a  little  running  at  the  nose,  and  a  slight  loose  cough  ;  moreover 
some  observers  state  that  it  relaxes  the  bowels,  an  effect  I  have  nevei' 
witnessed  in  my  numerous  observations.  In  many  cases  these  effects 
on  the  tears,  &c.,  are  absent. 

During  the  sweating  the  body  temperature  falls  from  0-4°  to  1-4°  Fah 
the  average  in  my  observations  conducted  with  Mr.  Gould,  being  If. 
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The  depression  lasts  from  one  to  four  hours.  This  effect  on  the  tein- 
perature  is  no  doubt  due  to  the  perspiration,  heat  being  lost  by 
increased  evaporation  and  radiation,  more  blood  being  probably  sent 
to  the  skin  during  the  sweating  period. 

In  the  human  subject  jaborandi  always  quickens  the  pulse,  my 
original  assertion  on  this  point  having  been  subsequently  abundantly 
confirmed.  Strange  to  say,  Mr.  Langley  finds  that  it  slows  the  heart  of 
warm-blooded  animals  and  frogs,  and  as  regards  frogs  I  have  repeatedly 
verified  this  statement.  The  pulse  is  increased  in  man  from  40  to  50 
beats,  the  accelerated  rate  continuing  more  than  four  hours,  at  the  same 
time  the  pulse  is  weaker.  Jaborandi  slows,  and  at  last  arrests  the  heart 
of  frogs,  whether  injected  under  the  skin,  or  applied  directly  to  the 
heart.  The  heart  stops  in  wide  diastole.  If,  when  the  heart  is  greatly 
slowed,  or  even  stopped,  a  minute  quantity  of  atropia  is  directly  applied, 
the  heart  soon  begins  to  beat  again,  and,  ultimately,  quite  or  almost 
recovers  from  the  effect  of  the  pilocarpine.  Mr.  Langley's  experiments 
lead  him  to  conclude  that  jaborandi  slows  and  arrests  the  heart  by 
stimulating  the  same  nervous  apparatus  that  atropia  paralyzes,  and  so 
quickens  the  heart,  namely,  the  intra-cardiac  inhibitory  apparatus. 


It  is  curious  tliat  whilst  jaborandi  slows  and  arrests  in  diastole  the  heart  of  frogs, 
and,  according  to  Langley,  of  warm-blooded  animals ;  it  greatly  quickens  the  heart 
of  man.  We  see  the  same  contradiction  in  the  action  of  atropia  on  man  and  the 
lower  animals.  Atropia  quickens  and  strengthens  the  heart  in  man  and  horses,  dogs, 
&c.,  whilst  a  full  dose  swallowed,  or  topically  applied,  arrests  the  frog's  heart  in 
diastole. 


Jaborandi  at  first  flushes  and  then  pales  the  face.  The  pallor  comes 
on  when  the  sweating  is  active,  showing  that  the  sweating  is  not  due  to 
the  excess  of  blood  sent  to  the  skin. 

It  often  produces  frontal  headache,  sometimes  with  giddiness  and 
dulness.  After  the  internal  administration,  the  sight  frequently  becomes 
hazy,  without  any  alteration  in  the  size  of  the  pupils.  But  the  topical  appli- 
cation to  the  eye,  as  I  have  shown,  causes  decided  contraction  of  the 
pupil.  Mr.  Tweedy  concludes  from  his  investigations,  that  jaborandi, 
locally  appHed,  causes,  (i)  contraction  of  the  pupil;  (2)  tension  of  the 
accommodative  apparatus  of  the  eye,  with  approximation  of  the  nearest 
and  furthest  points  of  distinct  vision  ;  (3)  amblyopic  impairment  of  vision 
from  diminished  sensibility  of  the  retina.  These  effects,  however,  do 
not  last  long. 

Jaborandi  seems  to  be  slightly  narcotic,  for  patients  often  fell  asleep 
during  our  experiments. 

It  not  unfrequently  excites  sickness.  This  can,  in  part,  be  accounted 
for  by  the  large  quantity  of  saliva  swallowed  ;  often,  indeed,  the  vomit 
consists  solely  of  saliva. 
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In  many  cases  jaborandi  produces  pain,  often  severe  over  the  pubes, 
with  a  distressing  irresistible  desire  to  pass  water,  the  pain  at  once  sub- 
siding on  emptying  the  bladder.  As  the  quantity  of  urine  is  not 
increased,  it  is  probable  that  jaborandi  excites  contraction  of  the 
bladder. 

From  a  few  experiments  I  have  made,  I  think  it  probable  that 
jaborandi  promotes  the  secretion  of  milk. 

Jaborandi  affects  children  far  less  easily  than  adults. 

It  is  evident,  from  the  previous  account,  that  there  is  a  marked 
antagonism  between  atropia  and  pilocarpine.  But  in  three  respects 
they  correspond,  for  both  produce  frontal  headache  and  infrapubic 
pain,  with  desire  to  pass  water,  and  both  affect  children  less  than  adults. 
In  order  to  test  the  antagonism  between  these  two  drugs,  I  have,  on 
many  occasions,  administered  pilocarpine,  and  when  the  sweating  was 
profuse,  I  have  injected,  hypodermically,  grain  of  atropia,  and  in 
five  to  ten  minutes  the  skin  became  quite  dry,  and  the  salivation  ceased. 
Strange  to  say,  not  only  did  atropia  remove  the  antagonistic  effects  of 
pilocarpine,  but  likewise  those  symptoms  common  to  both  drugs,  namely 
headache  and  desire  to  pass  water. 

Though  of  great  physiological  interest,  jaborandi  has  not  yet  proved 
very  serviceable  in  the  treatment  of  disease,  though  it  has  been  recom- 
mended without  adequate  warrant  in  various  diseases.  Its  action  on 
the  skin  obviously  suggests  a  trial  in  Bright's  disease,  and  several 
observers  have  reported  cases  apparently  benefited  by  it.  I  have  used 
it^  in  many  cases,  not  only  without  benefit,  but,  I  must  confess,  not 
without  doing  harm,  for  it  has  always  much  depressed  the  patient, 
has  generally  excited  sickness,  and  the  effects  have  been  so  disagreeable 
that  in  almost  every  case  the  patient  has  begged  the  discontinuance  of 
the  treatment. 

Pilocarpine,  in  doses  of  grain,  given  thrice  daily  will  check 
profuse  perspiration. 

_  It  may  be  administered  in  the  form  of  infusion,  made  with  sixty  or 
ninety  grains  of  the  powered  leaf,  or  as  tincture,  a  drachm  of  which 
is  equal  to  tliirty  grains  of  the  leaf,  but  best  as  the  alkaloid  pilocarpine, 
of  which  half  a  grain  to  three  quarters  of  a  grain  may  be  given  by  the 
stomach,  or  a  quarter  to  half  a  grain  hypodermically. 
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GELSEMIUM  SEMPERVIRENS. 

This  powerful  drug  has  long  been  employed  in  America.  Its  physiolo- 
gical action  has  been  investigated  by  Dr.  Roberts  Bartholow,  Dr.  Ott, 
and  Dr.  Berger. 

In  conjunction  with  Dr.  Murrell  I  have  made  numerous  observations 
regarding  the  physiological  action  of  this  drug.  The  following  is  a 
condensed  account  of  our  papers,  published  in  the  Lancet  for  1876 
and  1877. 

Gelsemium,  lately  introduced  into  this  country,  as  a  remedy  for 
neuralgia,  is  especially  useful  in  non-inflammatory  toothache,  and  in 
neuralgia  of  the  nerves  supplying  the  teeth  and  the  alveolar  processes 
of  the  jaw. 

Gelsemium  is  a  powerful  paralyzer  and  respiratory  poison.  Its  para- 
lyzing action  is  best  studied  in  the  frog.  In  these  animals  it  often 
produces  tetanus  as  well  as  paralysis.  Whether  we  produce  paralysis 
alone,  or  paralysis  followed  by  tetanus,  depends  on  the  dose.  Thus,  as 
a  rule,  with  small  doses  of  the  alkaloid  we  only  get  paralysis  ;  with 
rather  larger,  quiverings  and  tetanoid  movements ;  and  only  after  large 
doses  decided  tetanus. 

Is  the  paralysis  due  to  the  influence  on  the  brain,  the  cord,  the  motor 
nerves,  or  the  muscles  ? 

It  paralyzes  the  spinal  cord,  the  motor  nerves  and  the  muscles  being 
unaffected. 

The  tetanus  is  due  to  the  action  of  the  poison  on  the  cord,  and  I 
draw  special  attention  to  the  fact,  that  the  paralysis  of  the  cord  always 
precedes  the  tetanus  ;  that  gelsemia  (the  alkaloid)  has  the  property  of 
first  weakening  and  then  tetanizing  the  cord,  thus  corresponding  to 
jaborandi,  buxus  sempervirens,  and  other  drugs. 

Gelsemium  is  a  powerful  respiratory  poison ;  indeed,  this  drug  gene- 
rally, if  not  always,  destroys  warm-blooded  animals  by  asphyxia,  before 
it  produces  complete  paralysis.  It  produces  no  primary  quickening  of 
respiration,  and  does  nor  paralyze  the  phrenic  nor  the  intercostal  nerves, 
and  it  acts  after  the  division  of  both  vagi.  It  asphyxiates,  as  Dr. 
Burdon  Sanderson  has  shoAvn,  by  paralyzing  the  automatic  respn-atory 
centre.    It  salivates  cats. 

In  order  to  test  the  effects  of  gelsemium  on  man,  I  gave  it  to  six 
persons  on  seventeen  occasions,  in  doses  sufficient  to  produce  decided 
toxic  effects.  The  tincture  used  was  made  with  one  part_  of  root  to 
four  of  rectified  spirit.  To  excite  the  symptoms  characteristic  of  this 
drug,  I  found  it  generally  necessary  to  give  drachm  doses  hourly,  tor 
three  hours-a  quantity  which  may  be  given  with  perfect  safety,  borne 
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individuals,  however,  as  might  be  expected,  are  much  more  prone  to  be 
affected  than  others.  Thus,  a  woman  suffered  from  diplopia  headache 
and  hazy  sight  after  a  second  dose  of  ten  minims  ;  and,  in  another  case, 
two  doses  of  twenty  minims,  at  two  hours'  interval,  produced  well- 
marked  symptoms  presently  to  be  described.  On  the  other  hand,  I 
have  given  drachm  doses  hourly,  for  six  hours,  with  very  sHght  effect ; 
and  in  one  instance,  I  gave  twenty  minims  to  a  delicate  young  woman 
every  three  hours  for  several  days,  finally  causing  only  slight  heaviness 
in  the  eyelids. 

Unless  given  in  dangerous  doses,  gelsemium  affects  first  and  chiefly 
the  eyes  and  brows.  The  symptoms  generally  occur  in  a  certain  order ; 
not  without  exceptions,  however,  both  in  the  order  and  number  of  the 
symptoms.  The  drug  ordinarily  first  produces  pain  in  the  brows, 
followed  soon  by  giddiness,  then  by  pain  in  the  eyeballs,  and  soon  after 
by  dimness  of  sight.  A  larger  dose  produces  double  vision  without 
apparent  squinting,  with  a  sensation  of  great  heaviness  in  or  under  the 
upper  eyelids,  with  somewhat  contracted  pupils.  A  still  larger  dose 
causes  drooping  of  the  upper  hd,  sometimes  so  marked  that  the  edges 
become  nearly  closed,  and  can  be  opened  only  by  a  strong  and  painful 
effort ;  and  after  straining  to  open  them,  sometimes  the  upper  eyelid  is 
so  tired  that  ptosis  for  a  short  time  becomes  complete.  The  movements 
of  the  eyeball  are  restricted,  and  associated  in  one  case  with  a  strong 
double  internal  squint.  The  patient  next  complains  of  weakness  in  his 
legs,  and  we  have  never  pushed  the  drug  beyond  the  production  of  this 
symptom.  When  decidedly  under  the  drug's  influence  the  patient  is 
pale,  with  a  heavy  sleepy  look.  Some  say  their  eyes  feel  sleepy ;  others 
yawn  frequently,  and  say  they  can  hardly  keep  awake,  and  when  left  to 
themselves  fall  asleep.  Others  complain  of  dryness  of  the  mouth, 
though  the  tongue  looks  moist,  and  to  the  finger  feels  so.  Some  keep 
moistening  the  mouth  with  a  little  water  even  hours  after  the  discontinu- 
ance of  the  medicine. 

These  symptoms,  except  the  internal  squinting,  were  all  produced  in 
the  greatest  number  of  cases ;  but  in  some  instances  even  large  doses 
of  the  tmcture  induced  only  a  few  of  the  slighter  symptoms.  Thus  a 
woman  took  a  drachm  dose  hourly  for  six  hours  without  exciting  head- 
ache, diplopia,  or  giddiness— only  great  heaviness  of  the  eyes  and 
dimness,  almost  amounting  to  temporary  loss  of  sight  j  though  on  a 
former  occasion,  in  this  very  woman,  we  produced  extreme  diplopia 
with  giddiness,  with  four  one-drachm  doses  of  the  tincture  Diplopia 
as  we  have  shown,  is  generally  preceded  by  headache,  giddiness  and 
dimness  of  sight;  but,  in  one  instance,  diplopia  occurred  without 'these 
prehmmary  symptoms,  though,  strange  to  say,  on  a  subsequent  occasion 
m  this  same  woman,  with  a  larger  quantity-that  is,  six  one-drachm  doses 
hourly-we  produced  much  giddiness  and  mistiness  without  diplopia 
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The  symptoms  from  gelsemium  come  on  early  and  soon  subside. 
A  smgle  drachm  dose  rarely  produces  any  marked  syinptom,  but  in 
from  ten  mmutes  to  a  quarter  of  an  hour  after  the  second  hourly  dose 
the  symptoms  appear,  and  reach  their  highest  point  in  about  half  an 
hour,  and  then  quickly  subside,  most  of  them  ceasing  in  about  an  hour. 
With  the  repetition  of  four  or  six  hourly  drachm  doses  the  symptoms  may 
persist  six  or  eight  hours  after  the  last  dose ;  but  the  symptoms  are 
most  marked  half  an  hour  after  each  dose,  and  then  decline 

I  shall  now  describe  each  symptom  separately  and  fully. 

Pain  in  the  head  and  eyes. — Patients  described  this  pain  variously. 
It  was  generally  limited  to  the  forehead,  and  most  marked  just  over  the 
eyes.  Some  called  it  a  dull  sensation  over  the  eyes  ;  others,  a  heavy 
pain  ;  others,  a  giddy  pain ;  and  one  patient  experienced  pain  over  the 
occiput,  with  a  sensation  as  if  the  crown  of  the  head  was  being  lifted 
off  in  two  pieces.  This  headache  was  sometimes  absent,  sometimes 
followed  instead  of  preceding  the  other  symptoms.  Dull  aching  pain 
in  the  eyeballs,  now  and  then  shooting  in  character,  occasionally  worse 
in  one  ball,  sometimes  followed  and  sometimes  preceded  the  head- 
ache. The  headache  and  pain  in  the  eyeballs  were  often  severe 
and  were  intensified  on  moving  the  eyes.  When  ptosis  was  well 
marked  the  effort  to  open  the  eyes  widely  caused  considerable  pain, 
and  the  patient  seemed  to  get  relief  by  closing  his  eyes. 

Giddiness  was  another  prominent  and  early  symptom.  Some  felt  it 
over  the  whole  head,  but  by  far  the  larger  number  said  it  was  limited 
to  the  brows.  Standing  or  walking  made  it  much  worse.  When  well 
marked  the  patients  staggered,  and  were  afraid  even  to  stand,  much 
less  walk.  So  giddy  was  one  patient  that  he  nearly  fell  off  the  form. 
Some  described  their  heads  as  going  round  and  round.  They  felt 
and  seemed  drunk,  though  without  any  incoherence,  or  mental  excite- 
ment. 

^ight. — In  every  case  the  sight  was  affected;  indeed,  dimness  of 
sight  and  giddiness  appear  to  be  the  most  constant  symptoms,  and 
may  exist  without  headache,  pain  in  the  eyeballs,  or  double  vision. 
At  first  the  sight,  without  being  misty,  is  not  so  clear  as  usual ;  then 
slight  mist  comes  before  the  eyes,  one  patient  comparing  it  to  a  "  lot 
of  smoke  rising  before  his  eyes,"  and  another  to  a  "  thick  veil."  At 
last  the  sight  becomes  so  affected  that  it  fails  almost  completely,  failing 
first  with  distant  objects  ;  then,  with  further  impairment  of  vision,  nearer 
and  nearer  objects  look  hazy.  Gelsemium  affects,  too,  the  sight  in 
Inimals.  Thus,  we  poisoned  a  dog,  and,  after  the  production  of  slight 
muscular  weakness,  the  sight  became  almost  lost,  for  the  animal  ran 
straight  against  objects  without  trying  to  avoid  them,  evidently  not 

seeing  them.  . 
Diplopia drug  seems  to  produce  two  kmds  of  diplopia,  one 
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much  more  persistent  than  the  other.  As  to  the  transient  kind,  we 
find  it  on  many  occasions  a  very  passing  phenomenon,  lasting  only  a 
few  seconds,  then  disappearing,  then,  after  a  few  minutes,  reappearing. 
In  this  transient  form  images  in  the  median  vertical  line  appear  double, 
distant  objects  at  first  undergoing  the  duplication.  Sometimes  the 
patient  was  conscious  of  the  onset  of  the  diplopia  :  thus  one  woman 
said,  "  I  know  it  is  now  coming  on  ;  I  feel  such  a  heavy  weight  under 
my  upper  eyelid."  The  double  vision  then  came  on  and  with  the 
heaviness  passed  away  in  a  few  seconds.  One  image  was  higher  than 
the  other;  the  images  in  this  respect  varying  much.  Mr.  T.  Fox  rapidly 
recorded,  from  the  patient's  lips,  the  phenomena  occurring  as  fast  as 
they  could  be  written  : — One  gas  jet  appears  about  six  inches  above 
the  other,  and  there  are  six  inches  between  them  horizontally;  the 
upper  one  is  to  the  left ;  now  the  right  is  uppermost ;  now  the  left 
slightly  again ;  going  over  to  right  now  again ;  exactly  over  one  another 
now,  and  quite  close  together ;  now  again  separated,  left  the  highest ; 
now  over  one  another."  With  other  patients  the  two  images  seem  on  a 
level.  Sometimes  the  drug  produces  only  this  transient  kind  of  diplopia  ; 
at  other  times  both  kinds ;  and  sometimes  one  kind  preceded  the 
other,  the  transient  usually  preceding  the  more  constant  form,  recurring 
from  time  to  time,  while  the  constant  form  persisted. 

The  phenomena  of  the  constant  form  of  diplopia  follow  a  definite 
order,  and  take  place  in  the  upper  half  only  of  the  field  of  vision. 
They  occur  first  with  objects  held  at  the  extreme  right  or  left  of  the 
visual  field;  and,  as  the  patient  passes  more  under  the  influence  of 
the  drug,  then  with  objects  held  nearer  and  nearer  the  middle  line  • 
and  at  last,  usually  for  a  short  time  only,  objects  in  the  median  vertical 
plane  seem  double.  As  the  effect  of  the  drug  wears  off,  the  double 
vision  disappears  in  the  inverse  order.  The  outer  lateral  image  is  the 
higher,  and  the  further  the  object  is  carried  to  the  right  or  left  the 
^eater  is  the  horizontal  and  vertical  distance  between  the  images 
When  a  coloured  glass  is  placed  before  either  eye  the  outer  and  hi4er 
image  is  seen  by  the  covered  eye.  When  the  object  is  carried  high 
above  the  head,  the  two  images  gradually  coalesce,  and  the  object  looks 
very  much  thinner,  "  like  a  thread."  With  well  developed  diplopia  therl 
IS  impaired  movement  of  the  eyeball,  chiefly  affecting,  as  far  as  could  be 
ascertained,  tire  external  and  internal  rectus,  especially  the  external 
or  the  outward  and  inward  movement  of  the  eyeball  is  less  free  than' 
before  the  action  of  the  medicine.    The  ball  appears  to  be  moved  bv 

JJTu     I  "  'n''  "'^^^  weakened  musclel 

are  capable  it  oscillates  ;  as  though  the  patient  with  a  gveTeZt 

moved  It  as  far  as  he  could,  and  then  the  tired  nmscles  gave  way  I  litU^^^ 

but  be,ng  roused  to  an  effort  they  carried  the  eye  back  Zin    tl  ' 

frequent  repetition  of  this  effort  giving  rise  to  an  oscillatJo     '     '  " 
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The  external  rectus  is  generally  first  affected,  and  not  infrequently  one 
external  rectus  sooner  than,  and  in  excess  of,  the  other.  Even  when 
the  diplopia  is  strongly  marked,  the  loss  of  power  over  the  muscles  is 
not  very  great,  and  there  is  no  obvious  squinting.  (We  may  remark 
here  that  we  could  not  detect  any  squinting  during  the  transient  form 
of  diplopia.)  Then,  as  the  patient  becomes  still  more  affected,  ptosis 
supervenes,  and  a  great  part  or  the  whole  of  the  upper  half  of  the  field 
of  vision  is  cut  off.  The  loss  of  power  in  the  eye  muscles  is  then 
more  marked,  but  without  the  occurrence  of  obvious  squinting.  At 
this  time  the  symptoms  no  longer  follow  the  order  previously  described, 
but  assume  various  forms,  often  changing  rapidly.  Thus,  whilst  on 
one  side  the  outer  image  is  the  higher,  if  the  object  is  carried  to  the 
other  side  of  the  field  the  inner  image  becomes  the  higher  ;  or,  perhaps, 
for  the  first  few  seconds  the  outer  and  then  the  inner  is  the  higher. 

To  test  the  effect  of  gelsemium  on  the  circulation  I  made  thirty- 
three  series  of  observations  on  patients  in  whom  we  induced  the  full  toxic 
effects.  The  observations  were  taken  every  quarter  of  an  hour,  whilst 
the  patient  was  fully  under  the  influence  of  the  gelsemium,  and  subse- 
quently, as  its  effects  began  to  decline,  at  hourly  intervals.  In  twenty- 
two  out  of  thirty-three  series  of  observations  the  pulse  remained  un- 
affected in  frequency,  whilst  in  the  remaining  eleven  it  was  quickened, 
the  increase  ranging  from  six  to  twelve  beats  in  the  minute.  Curiously 
enough,  even  in  the  same  patients,  the  effects  were  variable,  for  although 
the  drug  quickened  the  pulse  on  some  occasions,  on  others  it  failed  to 
affect  it.  This  was  not  a  mere  question  of  dose,  for  an  increase  in  the 
dose  did  not  affect  the  result.  With  a  patient  fully  under  the  influence 
of  the  drug  we  were  inclined  to  think  that  the  pulse  became  a  little 
smaller  and  softer.  These  observations  show  that  gelsemium  produces 
little  if  any  effect  upon  the  circulation ;  a  conclusion  confirmed  by 
observations  on  the  lower  animals. 

Dr.  Burdon  Sanderson  concludes  from  a  kymographic  experiment 
on  a  rabbit,  that  gelsemium  exerts  no  influence  on  the  blood-pressure. 

Gelsemium  acts  less  powerfully  upon  the  respiratory  centre  in  man 
than  in  the  lower  animals,  or,  perhaps,  to  speak  more  accurately,  we 
should  say  that  in  the  human  subject  other  parts  of  the  nervous  system 
are  affected  before  the  respiratory  tract.  Thus,  in  man,  the  drug  pro- 
duces giddiness,  pain  in  the  head,  loss  of  sight,  diplopia,  and  ptosis, 
before  respiration  is  in  any  way  affected.  The  ptosis  may  be  so  com- 
plete that  the  eyes  cannot  be  opened,  and  the  sight  may  be  temporarily 
almost  destroyed,  yet  the  breathing  will  not  be  altered  in  character,  or  at 
all  events,  will  become  only  slightly  more  superficial.  It  may  be  said 
that  the  symptoms  we  have  enumerated  may  have  been  overlooked  m 
the  lower  animals.  I,  of  course,  cannot  answer  for  the  pam  m  the 
head  and  giddiness,  but  I  am  enabled  to  speak  positively  as  to  the 
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absence  of  ptosis.  I  frequently  noticed  that  when  an  animal  was  so 
fully  under  the  influence  of  the  drug  as  to  be  on  its  side  in  a  condition 
of  absolute  helplessness,  it  was  still  able  to  open  its  eyes  widely, 
apparently  without  the  slightest  effort. 

In  the  lower  animals  gelsemium,  as  we  have  seen,  acts  first  on  the 
respiratory  centre,  then  on  the  spinal  cord.  In  man,  however,  the 
muscles  of  the  upper  eyelids,  or  more  probably  their  motor  nerves,  are 
considerably  affected  before  either  the  cord  or  respiratory  centre. 
Moreover,  if  the  cases  of  poisoning  are  correctly  reported,  we  are 
justified  in  concluding  that  in  man  the  drug  acts  upon  the  spinal  cord 
before  it  involves  the  respiratory  centre,  for  in  several  instances  it  is 
recorded  that  the  patient  has  recovered  from  a  condition  of  complete 
paralysis.  In  my  experiments  on  cats,  rabbits,  and  dogs,  we  found 
that  the  animal  died  from  asphyxia  before  there  was  any  great  impair- 
ment of  voluntary  power. 

Gelsemium,  as  I  have  already  stated,  has  been  highly  praised  in  the 
treatment  of  cough.  For  practical  purposes  we  recognise  three  different 
kinds  of  cough  : — 

1.  Where  the  expectoration  is  free,  but  the  cough  is  not  in  excess  of 
the  expectoration. 

2.  Where  the  power  of  expectorating  is  diminished,  as  in  emphysema 
and  fibroid  degeneration  of  the  lung.  In  fibroid  degeneration,  owing 
to  the  great  induration  and  thickening  of  the  pleura,  there  is  little  or  no 
expansion,  and  the  air  cannot  be  drawn  into  the  small  bronchial  tubes 
behind  the  mucus,  which  is  consequently  not  expelled.  In  these  cases, 
although  the  expectoration  is  slight,  the  cough  is  often  troublesome,  and 
not  infrequently  very  violent. 

3.  Where  there  is  excessive  excitabihty  of  the  respiratory  centre,  and 
a  small  secretion  of  mucus  consequently  suffices  to  set  up  violent  and 
frequent  cough. 

The  mam  object  of  our  treatment  is  in  every  case  to  diminish  the  secre- 
tion of  the  mucus  in  the  bronchial  tubes.    This  method  must  be  chiefly 
rehed  on  m  the  first  and  second  varieties.     In  the  third,  we  must  have 
recourse  to  the  administration  of  sedatives,  and  ether,  chloroform,  opium 
and  gelsemmm  will  be  found  beneficial. 

_  I  have  carefully  watched  for,  but  have  been  unable  to  detect,  any 
mfluence  on  the  mental  faculties.  It  has  been  employed  as  a  mild 
narcotic.  Patients,  when  under  the  influence  of  gelsemium,  look  dull 
and  heavy  from  the  drooping  eyelids,  and  often  feel  sleepy,  but  when 
asked  If  they  are  conscious  of  any  mental  depression,  they  always  answer 
decidedly  in  the  negative.  Nor  is  cutaneous  sensibiUty  aff-ected  I 
have_  tested  sensibility  roughly  by  pricking  the  skin  and  pinching  and 
also  m  two  cases  by  the  use  of  the  compasses,  but  was  unable  to  detect 
any  loss  of  sensation,  either  in  the  face  or  forearm,  although  the  patients 
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to  whom  I  have  more  especially  referred,  had  taken  for  six  consecutive 
hours  drachm  doses  of  the  tincture,  and  were  fully  under  the' influence 
of  the  drug.  I  was  led  to  pay  particular  attention  to  the  action  of  gel- 
seraium  on  the  gums  from  the  success  which  has  attended  its  adminis- 
tration in  neuralgia  of  these  parts.  One  patient,  on  both  occasions  on 
which  I  experimented  on  him,  complained  spontaneously  of  a  numb 
pain,  and  a  little  tenderness  along  the  teeth  and  the  edges  of  the  gums 
of  the  upper  jaw.  I  have  never,  however,  in  any  case  been  enabled 
to  detect,  either  by  pinching  or  by  the  use  of  sharp  instruments,  any 
loss  of  sensation  in  the  parts. 

Gelsemium,  in  the  doses  in  which  I  have  employed  it,  does  not  affect 
the  temperature.  In  the  first  place,  I  made  two  sets  of  observations^ 
both  on  the  same  man.  On  each  occasion  he  took  drachm  doses  of 
the  tincture  hourly  for  four  hours,  and  his  symptoms  were  marked  and 
characteristic.  The  temperature  was  taken  on  one  occasion  every 
quarter  of  an  hour,  and  on  the  other,  every  half  hour  or  every  hour,, 
and  the  observations  lasted  respectively  five  and  six  hours.  In  one 
experiment  it  rose  o"2°  R,  and  in  the  other,  0-4°  F.,  during  the  course 
of  the  observation.  It  is  true  in  the  evening  the  temperature  fell,  but 
this  occurs  naturally,  and  in  these  cases  was  probably  due  to  the  ordi- 
nary diurnal  variation.  I  also  tested  the  effect  on  the  temperature  in 
a  little  girl  aged  nine,  who  was  suffering  from  chorea.  On  the  first  day 
I  gave  twenty-minim  doses  of  the  tincture  every  hour  for  three  hours, 
without  producing  any  constitutional  effects,  and  the  rectal  temperature 
remained  unchanged.  On  the  following  day,  I  gave  for  five  hours  an 
hourly  dose  of  forty,  thirty,  twenty,  and  thirty  minims  respectively,  and 
produced  well  marked  constitutional  effects.  The  temperature  was  taken 
hourly  in  the  rectum,  and  on  two  occasions  was  0*4°  F.  lower,  but  after 
the  fifth  dose  it  was  the  same  as  before  the  medicine  was  given. 

In  addition  to  these  observations  on  patients,  I  made  six  tempera- 
ture experiments  on  rabbits,  but  the  results  obtained  were  simply  nil. 
I  soon  found — a  fact  with  which  I  was  previously  acquainted — that 
in  these  animals  fright  exerts  a  marked  influence  on  the  temperature. 
The  mere  holding  the  animal's  legs,  or  placing  it  on  its  side  with  a  view 
of  introducing  the  thermometer  into  the  rectum,  will  rapidly  reduce  the 
temperature  by  two  degrees.  My  conclusions  on  the  point  in  ques- 
tion have  consequently  been  drawn  entirely  from  observations  on 
patients. 

Strange  to  say,  the  eff"ect  of  an  internal  dose  of  gelsemium  is 
opposite  to  that  occasioned  by  its  application  to  the  eye  itself  When 
given  by  the  mouth  in  doses  sufiicient  to  produce  symptoms,  die  drug, 
in  every  instance  but  one,  caused  contraction  of  the  pupil ;  indeed,  in 
the  case  in  which  the  drug  produced  weakness  of  the  legs,  ^with  a  strong 
double  internal  squint,  the  pupils  were  contracted  to  a  pin's  point.  In 
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the  exceptional  patient  just  referred  to,  on  whom  I  made  two  observa- 
tions, though  on  each  occasion  I  produced  great  giddiness,  haziness, 
susceptibihty  to  light,  and  diplopia,  the  pupils  did  not  contract,  but 
manifested  a  very  unsteady  condition,  varying  greatly  in  size,  in  rapid 
alternation  without  any  apparent  cause.  In  another  patient,  the  pupils 
strongly  contracted  when  exposed  to  light,  but  they  dilated  freely  in  a 
darkened  room,  and  when  they  recontracted  on  exposure  to  light,  they 
seemed  in  an  unstable  condition,  oscillating  a  good  deal.  The  contrac- 
tion of  the  pupil  does  not  cease  on  the  disappearance  of  diplopia  or 
dimness,  indeed,  when  the  dimness  passes  away,  the  contraction  of  the 
pupil  may  increase. 

In  the  cases  of  accidental  poisoning,  it  is  recorded  that  during  com- 
plete general  paralysis  the  pupils  are  widely  dilated,  whence  it  might  be 
inferred  that  the  condition  of  the  pupil  depends  on  the  dose — a 
moderate  dose  contracting,  a  very  large  one  dilating  the  pupil.  This 
inference  is  possibly  in  part  true,  but  the  dilatation  may  be  due  likewise 
to  the  asphyxia,  consequent  on  large  doses.  Dr.  O.  Berger  finds,  and 
my  observations  confirm  his  statements,  that  dilatation  of  the  pupils  in 
poisoned  animals,  occurs  only  when  asphyxia  from  paralysis  of  respira- 
tion has  set  in,  and  that  artificial  respiration  at  once  causes  the  pupils 
to  contract. 

On  the  other  hand,  the  topical  application  to  the  eye  dilates  the 
pupil.  In  the  first  instance  I  employed  a  tincture  (i  in  10)  of  the 
American  liquid  extract.  These  preparations  dilate  the  pupil  slightly, 
but  they  excite  great  irritation.  Subsequently,  I  employed  the  alkaloid 
prepared  by  Mr.  Gerrard — one  grain  in  twenty  minims  of  water,  a  solu- 
tion which  causes  scarcely  any  smarting.  Mr.  T.  Fox  and  Mr.  Sydney 
Pearse  made  for  me  nineteen  observations.  A  few  drops  of  the  solution 
were  put  into  one  eye,  and  in  each  case  this  trial  pupil  became  widely 
dilated,  the  dilatation  usually  beginning  in  about  thirty  minutes.  Not 
only  does  the  pupil  dilate,  but  the  muscle  of  accommodation  becomes 
paralyzed  and  the  sight  affected,  the  vision  again  becomes  nearly 
natural  in  twenty-four  hours,  but  the  pupil  remains  dilated  much  longer 
—sometimes,  indeed,  for  a  week,  or  even  a  fortnight. 

The.  fact  that  the  internal  administration  contracts  the  pupil,  led  me 
to  examine  carefully  whether  the  local  application  to  the  eye  causes 
any  primary  contraction ;  and  in  three  instances  I  thought  I  detected 
very  slight  contraction,  lasting  only  a  few  minutes. 

The  local  application  also  dilates  the  pupils  of  rabbits  and  cats. 
The  pupil  of  a  cat  being  extremely  sensitive,  I  thought  that  if  the  local 
application  did  cause  primary  contraction,  I  should  detect  it  best  in  this 
animal.  In  five  observations  the  pupil,  in  each  instance,  became 
decidedly  contracted  before  dilating.  In  one  instance  the  contraction 
began  in  two  minutes,  in  another  it  was  delayed  fifteen  minutes  •  the 
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average  time  being  ten  minutes.  Its  average  duration  was  twenty-four 
minutes,  and  it  was  followed  by  wide  dilatation. 

I  have  said  that  the  local  application  dilates  the  pupils,  but  I  must  add 
that  m  rabbits  absorption  sometimes  takes  place  so  readily,  and  these 
animals  are  so  easily  affected  by  the  poison,  that  they  become 
asphyxiated,  and  die  before  the  pupil  has  time  to  dilate.  The  con- 
tracted pupils  due  to  the  internal  administration  of  the  drug,  and  the 
dilated  pupils  due  to  its  local  application,  are  both  associated  with 
dimness  of  sight. 

I  have  said  that  the  internal  administration  of  gelsemium  contracts 
the  pupil  in  man  and  the  lower  animals,  and  that  dilatation  occurs 
only  on  the  supervention  of  asphyxia,  which  at  once  disappears  on 
the  employment  of  artificial  respiration ;  showing  that  this  dilatation 
is  due  to  the  asphyxia  and  not  to  the  drug.  It  occurred  to  me  that 
the  internal  administration  would  probably  dilate  the  pupil,  but 
that  a  dose  adequate  to  produce  this  effect  so  quickly  paralyzes 
the  respiratory  centre,  that  the  animal  dies  asphyxiated  before  the 
drug  has  time  to  dilate  the  pupils.  To  ascertain  the  validity  of  our 
conjecture,  I  made  a  rabbit  insensible  with  seven  grains  of  chloral,  then 
inserted  a  canula  into  its  trachea,  and  injected  into  the  subcutaneous 
tissues  of  the  axilla  thirty  drops  of  the  liquid  extract,  and  at  once 
commenced  artificial  respiration,  to  prevent  the  advent  of  any  asphyxia. 
In  seventeen  minutes  I  thought  the  pupils  were  a  little  contracted ;  in 
twenty-six  minutes  well-marked  signs  of  paralysis  set  in,  shown  at  first 
by  a  difficulty  in  keeping  up  the  head  ;  in  half  an  hour  the  animal 
could  not  raise  its  head  off  the  table,  whilst  it  still  retained  considerable 
power  over  its  trunk  and  extremities.  At  this  point  the  eyes  became 
prominent  and  the  pupils  began  to  dilate,  and  in  thirty-four  minutes 
the  animal  tumbled  over  on  its  side,  and  then  I  noticed  that  the  pupils 
were  decidedly  larger  and  the  eyes  more  prominent;  but  as  at  the 
expiration  of  an  hour  the  pupil  had  not  become  widely  dilated,  I 
repeated  the  thirty  minims  of  liquid  extract,  injecting  it  in  two  places 
into  the  subcutaneous  tissue.  Paralysis  rapidly  increased  till  it  was 
complete  in  the  anterior  part  of  the  body,  though  still  the  rabbit  had 
considerable  power  over  its  hind  legs ;  but  at  last  these  also  became 
almost  completely  paralyzed,  and  the  animal  lay  on  its  side  in  a  helpless 
state.  As  the  paralysis  advanced  the  pupil  dilated  somewhat,  till  at 
last  it  became  above  double  its  original  size,  though  it  never  reached 
the  degree  of  dilatation  observable  in  man  and  cats  after  the  local 
application  of  the  alkaloid.  I  noticed  that  the  animal  retained  the 
power  of  closing  its  eyes  quickly  and  strongly,  even  after  almost  com- 
plete general  paralysis,  whence  I  conclude  that  the  seventh  or  some  of 
its  branches  is  one  of  the  last  nerves  to  undergo  paralysis.  While 
performing  this  experiment  I  noticed  that  the  anterior  part  of  the  body 
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was  first  and  most  severely  paralyzed,  for  after  the  anterior  limbs  were 
almost  helpless  the  animal  retained  a  good  deal  of  power  over  the 
posterior  extremities,  which  likewise  at  last  became  helpless. 

On  another  occasion  I  repeated  this  experiment,  and  continued 
artificial  respiration  for  two  hours  and  ten  minutes.  During  this  time  I 
injected  under  the  skin  a  drachm  of  the  liquid  extract  three  times, 
completely  paralyzing  the  rabbit.  At  first  the  pupils  became  slightly 
contracted,  but  under  the  full  effect  of  the  drug  they  were  slightly 
dilated.  This  experiment  shows  clearly  that  the  internal  administration 
of  a  large  dose  will  dilate  the  pupil,  though  not  considerably. 

I  have  said  that  gelsemium  internally  administered,  at  first  contracts 
and  then  somewhat  dilates  the  pupils,  and  that  it  dilates  them  when 
locally  appHed.  How  does  it  produce  these  effects?  Through  the 
third  nerve,  or  through  its  influence  on  the  sympathetic  ?  I  am  unable 
to  answer  these  questions,  and  I  shall  rather  indicate  the  difficulties  to 
be  contended  with  than  hope  to  explain  them. 

Assuming  that  gelsemium  first  stimulates  and  then  paralyzes  the  third, 
It  would  seem  that  its  action  can  thus  be  readily  explained ;  but  a  little 
consideration  will  show  that  this  view  is  inadequate.  Thus  we  find  that 
the  internal  administration  contracts  the  pupil— due,  we  assume,  to  the 
stimulation  of  the  third  nerve  ;  but  this  contraction  persists  even  when 
the  muscular  branches  of  the  third  are  paralyzed.  It  may  be  said  that 
to  paralyze  the  branch  of  the  third  supplying  the  iris,  a  larger  dose  is 
required  than  is  needed  to  paralyze  the  branches  supplying  the  recti 
and  other  muscles,  and  hence,  whilst  these  muscles  are  paralyzed  the 
pupil^  continues  contracted.  But  this  supposition  is  inadequate  to 
explain  why  the  topical  application  should  widely  dilate  the  pupil  ^^dthout 
paralyzing  the  muscles.  We  are  forced  to  accept  the  feasible  assump- 
tion that,  topically  applied,  gelsemium  has  a  stronger  affinity  for  the  ter- 
mination of  the  branches  of  the  third,  supplying  the  iris,  than  for  the 
branches  distributed  to  the  orbital  muscles. 

I  have  tried  gelsemium  with  decided  success  in  several  cases  of 
neuralgia  of  the  dental  nerves,  even  when  the  teeth  were  carious  Un- 
fortunately m  several  cases,  the  necessary  dose  to  relieve  pain  produced 
much  giddiness,  haziness,  and  sometimes  sleepiness,  a  considerable 
drawback  to  the  usefulness  of  the  medicine.  In  some  instances  ten 
mmims  three  times  a  day  produced  these  toxic  symptoms.  To  a  girl  of 
fourteen,  suffering  with  neuralgia  of  the  supra-orbital  branch  of  the 

T\'"''  ""f"^'  °^       '^""^^'■^  '^'^^  t^"^^^  ^  day,  and  each 
dose  produced  complete  ptosis  of  the  neuralgic  eye,  lasting  an  hour  or 
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GRINDELIA  ROBUSTA. 

This  composite  plant  has  acquired  a  considerable  reputation  in  America, 
where  it  is  used  as  an  antidote  in  poisoning  by  the  rhus  toxicodendron, 
and  as  a  remedy  in  asthma,  and  in  allied  diseases.  Mr.  Martindale,  of 
New  Cavendish  Street,  has  introduced  this  remedy  into  this  country. 
His  preparation  of  the  liquid  extract  has  proved,  in  many  cases,  so 
serviceable  that,  although  my  own  experience  with  respect  to  it  has 
been  slight,  it  is  so  far  favourable  that,  coupled  with  the  strong  testi- 
mony I  hear  from  medical  friends,  I  am  induced  to  give  a  brief  account 
of  this  plant  in  the  present  edition. 

This  is  employed  in  two  ways.  Some  give  it  in  three-grain  doses  of  the 
extract  thrice  daily  to  prevent  an  asthmatic  attack ;  others  give  it  to  cut 
short  the  attack  in  twenty  to  thirty  minim  doses  of  the  liquid  extract 
every  half  hour,  or  hourly,  beginning  at  the  very  onset  of  the 
paroxysm. 


THERAPEUTICS  OF  BELLADONNA. 

Certain  animals,  like  pigeons  and  rabbits,  appear  to  be  almost  insus- 
ceptible to  the  influence  of  belladonna.  Dr.  Horatio  Wood  has  shown 
that  the  local  appHcation  of  belladonna  does  not  dilate  the  pupils  of 
pigeons,  which  supplements  Wharton  Jones's  observation  that  when 
administered  internally,  the  drug  has  no  effect  on  the  eye.  Stramonium 
and  hyoscyamus,  as  well  as  belladonna,  have  very  little  action  on 
pigeons,  and  it  is  indeed  almost  impossible  to  kill  them  with  these 
substances.  Two  grains  of  atropia  administered  hypodermically,  are 
required  to  kill  a  pigeon ;  and  Calmus  found  that  fifteen  grains  are 
required  to  kill  a  rabbit.  It  is  said  that  vegetable  feeders  are  but  little 
affected  by  belladonna,  but  that  it  is  a  powerful  poison  to  flesh-eaters. 
Thus  belladonna,  it  is  asserted,  has  very  little  effect  on  horses  and 
donkeys. 

The  preparations  of  belladonna  are  in  frequent  use  for  external  appli- 
cations ;  no  other  appHcations  are  so  efi-ective  for  the  relief  of  pleuro- 
dynia and  the  hyper-sensitiveness  of  the  skin  and  irritability  of  the 
muscles  of  tlie  chest  in  phthisis,  as  the  liniment  or  plaster  of  belladonna 
The  hniment  is  preferable  to  the  plaster,  being  stronger  and  cleaner 
and  should  be  rubbed  over  the  tender  and  painful  part  several  times 
daily,  according  to  the  severity  of  the  pain.    Although,  as  a  rule,  tlie 
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liniment  is  preferable,  yet  in  certain  cases  of  pleurodynia  the  constant 
application  of  the  plaster  gives  more  relief  The  liniment  of  bella- 
donna, or  the  ointment  of  its  alkaloid,  is  sometimes  used  in  facial 
neuralgia. 

Myalgia,  so  admirably  described  by  Dr.  Inman,  often  yields  to  bella- 
donna, although  opium  preparations,  as  the  Hnimentum  saponis  cum 
opio,  sometimes  succeed  better. 

An  attack  of  lumbago  that  has  perhaps  affected  the  whole  loins,  often 
leaves  behind  it  one  painful  spot,  which  may  distress  the  patient  only 
Avhen  the  body  is  moved  in  one  direction.  This  remnant  of  lumbago 
generally  resists  the  usual  methods  of  treatment,  and  is  perhaps  driven 
from  one  spot  only  to  reappear  at  another;  but  a  large  belladonna 
plaster  will  generally  relieve  or  altogether  remove  such  pain. 

Belladonna,  employed  either  internally  or  externally,  checks,  and 
even  suppresses  the  secretion  of  the  glands.  This  is  true  of  the  mam- 
mary, sudoriparous  and  salivary  glands,  and  possibly  of  other  glands.  It 
is  well  kno^vn  that  belladonna  will  arrest  the  secretion  of  milk,  and  that 
it  is  employed  with  great  advantage  when,  from  any  cause,  a  mother 
being  unable  to  suckle  her  child,  the  breasts  become  swollen,  exqui- 
sitely painful,  and  threaten  to  inflame  and  suppurate,  unless  the  tension 
of  the  ducts  is  relieved.  If  the  milk  cannot  be  drawn  off  artificially  the 
secretion  must  be  suppressed  by  means  of  belladonna,  which  should  be 
applied  early,  before  inflammation  has  set  in,  and  then,  in  a  few  hours, 
the  swollen  painful  breast  gradually  diminishes,  and  soon  becomes  soft, 
comfortable,  and  painless.  But  if  inflammation  has  set  in,  and  the 
breasts  become  tense,  shiny,  hard,  knotty,  red,  and  acutely  painful,  the 
contmuous  application  of  belladonna  for  twenty-four  or  forty-eight 
hours  will  often  remove  the  inflammation  and  tension,  and  arrest 
impendmg  abscess.  The  rapid  relief  it  gives  in  these  cases  will  greatly 
astonish  anyone  unaccustomed  to  its  use;  in  fact,  it  is  impossible  to 
overstate  the  usefulness  of  belladonna.  It  should  be  employed  in  all 
cases,  no  matter  how  far  the  inflammation  has  advanced,  and  it  will  often 
arrest  the  progress  of  an  abscess  othenvise  almost  certain  to  maturate 
Even  when  it  fails  to  prevent  suppuration,  yet  it  will  reduce  inflamma- 
tion subdue  much  of  the  pain,  and  greatly  limit  the  inevitable  abscess. 

The  hniment,  the  extract  mixed  with  an  equal  quantity  of  glycerine 
the  ointment,  or  a  drachm  of  the  tincture  to  an  ounce  of  olive  oil,  or 
two  drachms  of  the  liniment  mixed  with  an  ounce  of  lard,  should  be 
rubbed  especially  over  the  areola  around  tlie  nipple.    The  liniment  is 
speedily  effectual. 

Frequent  fomentation  with  very  hot  water,  unless  cooler  water  should 
be  found  more  agreeable  and  soothing,  is  an  excellent  adjunct  but  the 
nurse  must  be  cautioned  to  wipe  the  skin  perfectly  dry,  ^r  the  fri  t  on 
with  the  Imiment  will  perhaps  produce  a  sore 
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Belladonna  will  arrest  not  only  the  secretion  of  milk,  but  the 
secretion  of  perspiration.  A  man  forty-five  years  old  had  been 
troubled  for  many  months  with  profuse  sweating  of  the  right 
side  of  the  face  and  neck,  which  used  to  break  out  on  the  slightest 
exertion,  or  when  near  a  fire,  or  if  excited,  so  that  the  perspiration  ran 
down  his  face  and  neck  in  streams,  soaking  his  collar  and  the  band  of 
his  shirt.  His  face  was  neither  red  nor  injected,  but  the  sweat  pro- 
duced an  abundant  crop  of  miliary  vesicles  strictly  limited  to  one 
half  the  face.  The  liniment  of  belladonna,  applied  two  or  three  times 
a  day,  considerably  abated  this  excessive  sweating,  and  reduced  it  to 
little  more  than  the  natural  amount. 

The  fffect  of  belladonna  in  this  instance  led  me  to  test  its  influence 
over  other  kinds  of  sweating.  If  used  twice  or  thrice  a  day,  the  lini- 
ment will  completely  check  the  sweating  that  soaks  the  pillows  and 
bedews  the  heads  and  faces  of  young  children  who  have  been  sleeping. 
After  a  few  days  the  application  may  be  discontinued  and  there  will  be 
no  return  of  the  perspiration.  Again,  many  healthy  adults  are  troubled 
all  their  lives  with  profuse  sweating  of  the  hands  or  feet,  sometimes  so 
copious  as  to  run  off  in  drops,  and  especially  noticeable  at  the  tips  of 
the  fingers  and  the  ball  of  the  thumb.  Belladonna  liniment  rubbed 
into  the  hands  three  or  four  times  a  day,  will  often  gradually  diminish 
and  sometimes  completely  arrest  this  annoying  affection,  although,  no 
doubt,  there  are  cases  in  which  the  treatment  fails.  The  sweating  may, 
at  least,  be  arrested  for  a  considerable  time,  and  sometimes  the  good 
effects  are  permanent. 

Since  the  first  pubHcation  of  the  foregoing  remarks,  I  have  made 
many  fresh  observations  confirming  the  efficacy  of  belladonna  to  check 
sweating.  Thus,  a  patient,  who  all  her  life  had  suffered  from  profuse 
sweating  of  the  left  side  of  the  body,  completely  checked  the  sweating 
by  rubbing  belladonna  ointment  into  the  face  twice  or  three  times  a 
day.  Again,  in  cases  of  local  sweating  of  the  loins,  over  a  surface  a 
little  larger  than  the  hand,  the  perspiration  exciting  a  copious  eruption 
of  eczema,  belladonna  checked  the  perspiration,  and  likewise  cured  the 
eczema. 

Many  experiments  of  the  following  kind  were  instituted.  On  several 
occasions  a  patient,  after  undergoing  a  sweating  in  the  hot-air  bath, 
was  rubbed  on  one  side  of  the  face  for  a  quarter  of  an  hour  three 
times  a  day  for  two  or  three  days  with  belladonna  ointment.  The  bath 
of  the  same  temperature  and  duration  was  then  repeated,  when  it  was 
observed  that  the  sweating  both  during  the  process  and  after  was  very 
greatly  lessened  ;  also  the  effect  was  general,  although  the  ointment 
was  applied  only  to  one  side  of  the  face.  In  some  cases  the  ointment 
was  rubbed  into  the  chest,  but  the  effects  were  much  less  marked  than 
when  applied  to  the  face,  possibly  because  less  ointment  was  absorbed. 
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As  the  local  application  checked  sweating  over  the  whole  body,  it 
was  supposed  that  it  acted  by  absorption,  and  this  led  to  the  internal 
administration  of  belladonna.  The  repressive  effect,  however,  was 
apparently  decidedly  less  than  when  locally  applied,  possibly  because 
the  amount  of  the  drug  swallowed  was  less  than  that  absorbed  by  the 
skin.  Still  no  doubt  the  internal  administration  of  belladonna  does 
effectually  control  sweating,  particularly  in  the  case  of  weakly  children 
perspiring  profusely  after  exertion  and  whilst  sleeping.  In  the  curious 
case  of  a  middle-aged  man,  who,  after  much  mental  worry,  suffered 
from  excessive  sweating  of  both  cheeks  while  eating — the  tendency 
being  promoted  by  hot  meat  or  vinegar— the  sweating  ceasing  im- 
mediately after  the  meal,  ten  drops  of  tincture  of  belladonna,  thrice 
daily,  checked  the  sweating  completely.  This  man  passed  at  times  a 
profuse  quantity  of  pale  urine. 

Employed  hypodermically,  atropia  promptly  checks  sweating.  After 
repeated  experiments  I  find  that  in  profuse  sweating,  produced  by  the 
hot  chamber  of  the  Turkish  bath,  one  one-hundredth  or  one  two- 
hundredth  of  a  grain  of  atropia  will  in  a  few  seconds  coinpletely  dry 
the  skin,  and  maintain  it  dry,  notwithstanding  the  continuance  of  the 
bath.    These  experiments  led  me  to  employ  belladonna  hypodermically 
m  the  sweating  of  phthisis  and  other  exhausting  diseases,  and  I  found  that 
one  one-hundredth  or  even  one  two-hundredths  of  a  grain  would  generally 
arrest  the  sweating,  sometimes  for  more  than  one  night;  and  that  in 
phthisis  It  made  the  patient  sleep  better  and  quieted  the  cough.  Dr 
Murrell  made,  at  my  request,  sixty  experiments  on  phthisical  patients 
and  he  finds  that  the  drug,  equally  successful  with  men  and  women 
m  febrile  and  non-febrile  cases,  in  the  prostrate  and  comparatively 
strong  fails  in  about  from  8  to  lo  per  cent.    Sometimes  its  effects  are 
delayed  :  thus,  if  administered  at  bedtime,  it  may  not  check  sweating 
till  the  following  night;  or  its  beneficial  influence  may  extend  over 
several  nights,  then  gradually  wear  off,  so  that  each  night  the  perspira 
tion  returns  a  little  earlier.    In  a  few  cases  it  permanently  checks  the 
sweating     This  treatment  unfortunately  produces  disagreeable  dry- 
ness of  the  throat ;  but  as  many  phthisical  patients  suffer  in  this  wav 
the  slight  increase  of  the  dryness  due  to  the  atropia  is  scarcely  noticeable 
Dr.  FothergiU  has  given  atropia  in  the  sweating  of  phthisis  with 
marked  success.    By  checking  the  sweating  the  strength  of  the  patient 
IS  economised   by  preventing,  he  suggests,  the  loss   of  the  lar^e 
quantities  of  salts  which  escape  with  the  sweat.    He  gives  one-seven 
tieth  to  one-fiftieth  of  a  grain  of  this  drug,  in  a  pill  af  bedtLe  b" 
owing  to  Idiosyncrasy  this  dose  must  sometimes  be  increased  ev^n  To 
ZTTTY  "  "^'^^  administered,  he  says,  the  atropil  does 

symptoms  '        '''''  ^^^^^  any  undesirable 
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Belladonna  checks  the  secretion  of  the  abundant  foul  smelling  sweat 
from  the  feet.  In  making  the  liniment  eau  de  Cologne  may  be  used 
instead  of  simple  spirit. 

In  checking  sweating  about  the  head  and  face,  too  much  liniment 
should  not  be  applied  at  one  time,  or  becoming  absorbed,  it  will  dilate 
the  pupil  and  obscure  the  sight. 

In  the  cases  just  described,  it  was  experimentally  proved  that  the 
effects  are  due  to  the  belladonna  and  not  the  spirit. 

Belladonna  checks  salivary  secretion,  and  induces  dryness  of  the 
mouth  and  throat. 

The  salivary  glands  are  supplied  by  nerves  derived  from  the  seventh.  That  part 
proceeding  to  the  submaxillary  gland,  runs  incorporate  with  the  chorda  tympani 
nerve. — Through  this  nerve,  the  submaxillary  gland  is  stimulated  to  secretion.  Thus, 
if  an  acid  is  placed  on  the  tongue,  the  secretion  from  this  gland  becomes  abundant ; 
but  if  the  chorda  tympani  nerve  is  divided,  acids  applied  to  the  tongue,  or  mucous 
membrane  of  the  mouth,  fail  to  produce  this  secretion.  If  the  distal  end  is  elec- 
trically stimulated,  we  produce  the  same  effects  as  the  application  of  an  acid  to  the 
mouth  ;  thus,  the  arteries  leading  to  the  submaxillary  gland  enlarge,  and  the  blood 
passes  so  quickly  through  the  gland  that  its  veins  pulsate  and  become  filled  with 
arterial  blood,  whilst  an  abundant  secretion  pours  forth  from  the  gland.  If  atropia 
is  given  to  the  animal,  neither  acids  to  the  mouth,  nor  stimulation  of  the  chorda 
tympani,  will  excite  submaxillary  secretion.  How  is  this  arrest  produced  ?  Does  the 
belladonna  prevent  the  flow  of  a  sufficient  supply  of  blood  to  the  gland  and  so  arrest 
secretion?  This  view,  formerly  accepted,  is  now  held  to  be  erroneous,  for  though 
atropia  will  diminish  the  blood-supply,  still,  if  the  chorda  tympani  nerve  is  stimu- 
lated, the  vessels  dilate,  and  abundant  blood  is  sent  to  the  gland  without  augmenting 
the  secretion  ;  hence  the  action  of  atropia  is  not  due  to  its  paralyzing  effect  on  the 
vaso-dilator  fibres  of  the  chorda  tympani ;  and  it  is  inferred  that  this  nerve  also  con- 
tains fibres  distributed  to  the  cells  of  the  gland,  in  fact,  secretoiy  fibres,  and  that 
belladonna  paralyzes  these  fibres  of  the  chorda  tympani.  I  would  point  out  that 
atropia  may  possibly  act  directly  on  the  gland  cells,  this  hypothesis  explaining  the 
foregoing  facts  as  satisfactorily  as  does  the  assumption  of  the  existence  of  secretory 

fibres.  ,  . 

Experiments  indicate  the  existence  of  sweat  centres.  Luchsmger  believes  that 
these  centres  are  situated  in  the  lumbar  and  the  lower  part  of  the  dorsal  region  of  the 
spinal  cord.  Nawrocki  believes  that  the  medulla  contains  a  sweat  centre.  It  has 
been  demonstrated  by  Luchsinger  and  Ostnimoff  that  the  sweat  fibres  run  with  the 
vaso-motor  fibres.  Luchsinger  and  Nawrocki  show  that  pilocarpine  and  atropia  attect 
the  sweat  by  their  action  on  the  periphery  of  the  sweat  apparatus,  and  perhaps  in  the 
centre  as  well.  Dr.  Ott  and  Mr.  W.  Field  also  show  that  muscarin  also  excites 
sweating  by  its  action  on  the  peripheral  sweat  apparatus.  Belladonna,  as  we  have 
seen  affects  the  salivary  secretion  by  its  action  on  the  peripheral  part  of  the  secretory 
nerves,  and  now  it  is  proved  that  belladonna,  pilocarpine,  and  muscarin,  act  on  tli. 
same  part  of  the  sweat  nerves. 

These  secretory  nerve  fibres  are  supposed  to  prove  or,  at  all  events, 
to  tend  to  support  the  notion  of  the  existence  of  trophic  nerves,- 
nerves  endowed  with  the  power  to  increase  nutrition.  Now  1  venture 
to  suggest  some  considerations  tending  to  show  that  the  existence  of 
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fibres  having  the  power  to  excite  secretion,  does  not  necessarily 
imply  the  existence  of  nerve  indued  with  the  function  of  promotino- 
nutrition,  ° 

Amongst  its  other  inherent  properties,  protoplasm  is  endowed  with  the  power  of 
assimilatmg  nutritive  matter  and  converting  it  into  protoplasm.  During  the  evolu- 
tion of  living  beings,  it  has  come  to  pass  that  in  the  higher  animals,  special  portions 
of  the  protoplasm  have  been  set  apart  for  the  manifestation  of  some  only  of  the 
fundamental  properties  of  protoplasm,  as  irritability,  secretion,  respiration,  or  repro- 
duction to  the  exclusion  or,  at  least,  to  the  complete  subordination  of  other  pro- 
perties (Foster  s  F/p^stWo^).  But  whilst  granting  this,  yet  each  differentiated  portion 
of  protoplasm  retains  its  property  of  assimilating  nutritive  matter.  As  the  differen 
tiated  organs  he  at  a  distance  from  the  part  where  the  needflil  stimulus  to  excitins^ 
their  function  is  situated,  the  nerves  were  evolved  to  convey  this  stimulus  theif- 
ftinction  bemg  to  arouse  the  various  organs  into  activity,  and  to  convert  the  potential 

«SeV/rop'Lr"^  -  ^-'oP  thei! 

_  By  way  of  illustration,  an  impression  on  a  part  of  the  skin,  say  the  le-  of  a  fro^r 
IS  conducted  to  the  cord  and  is  reflected  thence  to  the  muscles  nrod^iHn.  7' 
contraction;  this  contraction  being  accompanied  by  t^e  d  Sue dorof^  ri'^'^ 
amount  of  the  tissues  of  the  contracting  muscle.  So  it  is  with  t W  1  ^^^''^ 
a  stimulus  to  the  mucous  membrane  of 'the  mouth  coi  ducred  t'  1!  = 
system  is  reflected  to  the  salivary  glands  and  SmuSe  s  c  et  on'^h  rT' 
muscular  contraction,  involves  loss  of  stmcture  in  the  secretinJli     i    •  '  ^ 

therefore,  the  nerves  merely  excite  functional  acdv  'y  ^STelt^Tol  V"  T' 
the  exercised  protoplasm.    It  is  assumed  that  th.  destruction  of  material  in 

chorda  tympan'i  neL,  excites  theTowt  oflhf gS^^^^^^ 

of  this  assumption.    Itseems  to  me  that  the  nervous  en^r^  Ls  T  h  .  ''''  '^''^ 

rouses, the  gland  into  activity,  that  it  causes  the  IZ/  T^'  f  ^  ^^^^  ^aid,  simply 

produce  their  secretion,  this  d^sti  Jorblgllf        t?^^^^^^^^  to  retrogi.de  and 

same  order  of  events  occurs  in  "the  case  of  a  mLTnT       J  '"'"T^'^  ^^^th.  The 

the  muscle  to  contract,  and  this  Tnvo ts  de  uc^^^^^^ 

destruction  immediately  induces  an  increase  in  nuS^  lltyLel 

hence  I  submit  it  is  as  valid  to  assert  that  th.  wnereby  the  loss  is  restored  ; 

the  muscles,  as  that  the  chorda  t^Pa^^^^  t\T7  T ''''  ''^^''^'^  ""^^^  °f 

gland.    In  both  the  nerves  excite  fSo^  with  1  r''"^'  °f  the  submaxillary 
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abscesses  in  the  neck  and  elsewhere,  and  after  the  onset  of  suppuration 
will  check  pain  and  inflammation.  The  belladonna  treatment  of  boils 
and  carbuncles  often  succeeds.    (See  sulphides  and  poultices.) 

Belladonna  preparations  are  of  further  use  as  local  applications. 
Thus,  the  extract  smeared  over  the  painful  cracks  in  the  mucous  mem- 
brane is  employed  to  relieve  the  pain  of  fissure  of  the  anus.* 

The  extract  in  conjunction  with  tannin,  in  the  proportion  of  one  or 
two  grains  of  extract  to  six  or  eight  of  tannin,  is  recommended  by 
Trousseau  in  leucorrhcea  with  ulceration  of  the  os  uteri,  and  in  neuralgia 
of  the  uterus.  The  belladonna  arrests  the  too  abundant  secretion  from 
the  mucous  glands,  while  its  action  in  this  respect  is  assisted  by  the 
tannin.  In  both  affections  belladonna  is  serviceable  in  relieving  pain. 
The  mixture  of  belladonna  and  tannin  may  be  wrapped  in  cotton-wool, 
or  made  into  a  bolus  with  cocoa-nut  fat,  and  placed  in  contact  with  the 
painful  and  over-secreting  os.  Some  obstinate  forms  of  leucorrhoea 
yield  completely  to  this  treatment. 

When  the  disease  depends  on  too  free  a  secretion  of  the  mucous  glands 
about  the  os  uteri,  and  when  this  condition  is  associated  with  much 
pain,  the  following  injection  yields  good  results  :— bicarbonate  of  soda, 
a  drachm ;  tr.  of  belladonna,  two  ounces ;  water,  a  pint.  The  syringe 
should  be  introduced  as  far  as  possible,  while  the  patient  lies  on  her 
back,  with  her  buttocks  raised  by  a  pillow  while  one  or  two  syringefuls, 
used' cold,  should  be  injected  into  the  vagina,  and  made  to  reach  the 
mouth  of  the  uterus.  The  position  should  be  maintained  for  a  few 
minutes,  so  as  to  allow  the  wash  to  remain  in  contact  with  the  os  uteri. 

Dr  Anstie  has  recently  recommended  atropia  in  hypodermic  injection, 
to  relieve  local  pain  and  spasm.  He  vouches  for  its  great  efficacy.— 
"  It  should  be  employed,"  he  says,  "  in  the  form  of  solution  of  the  sul- 
phate, four  minims  containing  one-sixtieth  part  of  a  gram  ;  two  minims 
will  be  the  proper  commencing  dose  in  adults,  unless  the  pam  to  be  re- 
lieved be  very  severe.  It  should  be  cautiously  increased  to  one-sixtieth 
or  one-fiftieth  part  of  a  grain,  more  can  seldom  be  needed."  He  further 
states,  "it  is  somewhat  less  frequently  tolerated  than  morphia,_but  per- 
sons quite  unable  to  bear  morphia  will  often  bear  atropme  and  vtce  va-sL 
He  agrees  with  Hunter  that  when  this  drug  does  succeed,  its  effects  are 
more  permanent  than  those  produced  by  the  hypodermic  inject  on  of 
morphia.  Dr.  Anstie  has  satisfactorily  employed  atropia  "m^^^^^^^ 
in  one  case  of  asthma,  and  in  two  cases  of  glaucoma.  The  same  treat 
Tnt  is Tmetimes  usiful  in  neuralgia  and  sciatica  altljou^^^^^^^^  pam  of 
these  affections  is  generally  more  easily  subdued  by  morphia. 

.  M.  Maisonneuve  employs  forcible  ^^^-si— fthe 
considerable  success ;  by  forcing  two  or  more  fingers  up  the  rectum 
spasm  and  gives  permanent  relief. 
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Dropped  into  the  eye,  applied  to  the  surrounding  skin,  or  introduced 
into  the  stomach,  preparations  of  belladonna  very  speedily  produce  ex- 
treme dilation  of  the  pupil.  This  dilation  is  one  of  the  most  character- 
istic symptoms  of  belladonna.  In  iritis  and  some  other  eye-diseases, 
solutions  of  atropia  are  used  to  produce  dilatation  of  the  pupil,  and  to 
prepare  the  eye  for  ophthalmoscopic  examination.  In  conjunctivitis  and 
other  inflammations  of  the  eye,  belladonna  is  employed  both  locally  and 
internally. 

The  local  application  of  the  liniment  or  ointment  of  belladonna  will 
often  relieve  and  sometimes  even  cure  neuralgia.  Its  efficacy  is  most 
manifest  on  the  fifth  nerve,  as  in  neuralgia  of  the  brow  or  under  the  eye, 
accompanied  by  severe  pains  in  the  eyeball  and  intolerance  of  light. 
Sciatica  even  will  sometimes  succumb  to  it. 

A  full  dose  of  belladonna  produces  great  dryness  of  the  tongue  and 
roof  of  the  mouth,  extending  down  the  pharynx  and  larynx,  inducing 
consequently  some  difficulty  in  swallowing,  together  with  hoarseness, 
and  even  dry  cough ;  a  large  dose  will  sometimes  induce  dryness  of  the 
Schneiderian  membrane,  and  dryness  and  much  injection  of  the  con- 
junctiva. 

"After  about  tAvo  hours,"  says  Dr.  J.  Harley,  "the  dryness  of  the 
mouth  gives  way,  to  be  replaced  by  a  viscid,  sticky,  acid  and  foul-smell- 
ing secretion,  and  the  mucous  membrane  becomes  clammy,  and  the 
tongue  is  covered  with  a  white  fur."  Harley  produced  ophthalmia  in  a 
dog  by  belladonna.  Several  of  these  symptoms  indicate  the  influence 
of  belladonna  in  arresting  secretion. 

In  several  instances  Harley  has  known  belladonna  to  cleanse  and 
moisten  the  tongue  of  typhus  fever  patients.  Belladonna  is  employed 
m  several  inflammatory  diseases  of  the  throat,  and  its  good  eff-ects  are 
most  apparent  when  the  throat  and  tonsils  are  acutely  inflamed  and 
swollen.  It  may  be  given  in  combination  with  aconite,  and  the  influence 
of  acomte  on  this  form  of  inflamed  throat,  provided  the  pulse  is  full  and 
the  skin  hot  and  dry,  is  greater  than  that  of  belladonna. 

The  influence  of  belladonna  on  digestion  is  not  known 

In  some  painful  affections  of  the  stomach  the  tincture  may  afl^ord 
rehef-a  vague  statement,  but  as  exact  as  our  present  knowledge  of  the 
drug  will  permit.  I  have  heard  it  praised  in  "gout  of  the  stomach  " 
Twenty  or  thirty  mmims  of  the  tincture,  administered  every  three  or  four 
hours,  has  arrested  obstinate  forms  of  the  vomiting  of  pregnancy 

It  IS  not  yet  ascertained  in  what  way  belladonna  affects  the  intestines  • 
but  bearing  in  mind  its  influence  on  the  lining  membrane  of  the  mouth' 
It  may  be  conjectured  that  belladonna  lessens  the  secretion  of  the 
intestinal  canal.  It  has  been  asserted  that  belladonna  increases  the 
peristaltic  movement  of  this  canal.  It  has  been  experimentally  proved 
that  It  paralyzes  the  terminations  of  the  inhibitory  fibres  of  the  splanch 
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nics  distributed  to  the  intestines.  Thus  stimulation  of  the  splanchnics 
will  stop  intestinal  movement,  but  small  doses  of  atropia  will  prevent 
this  arrest. 

Trousseau  recommended  belladonna  in  obstinate  constipation,  and  no 
doubt,  in  many  instances,  it  succeeds  admirably.  He  advised  doses  of 
from  one-sixth  to  one-fourth  of  a  grain  of  the  extract  to  be  taken  once  a 
day,  either  night  or  morning,  gradually  increasing  the  dose  and  dimin- 
ishing or  discontinuing  the  medicine  when  the  constipation  is  removed. 
Dr.  Nunneley  finds  this  treatment  useful  in  all  forms  of  constipation, 
especially  when  co-existing  with  dyspepsia,  characterized  by  a  thinly 
furred  tongue,  with  prominent  red  papillae  at  the  tip,  epigastric  tender- 
ness, pain  after  food,  and  often  more  or  less  headache.  It  ensures  a 
natural  evacuation  daily.  It  must  be  continued  a  fortnight  or  three 
weeks.  Mr.  Foster,  of  Huntingdon,  tells  me  that  a  small  dose  of  bella- 
donna prevents  the  constipating  effects  of  iron.  In  som  e  of  the  severest 
cases  of  constipation  where  powerful  purgatives  had  failed,  a  suppository 
of  one  or  two  grains  of  the  extract  has  opened  the  bowels. 

Belladonna  often  relieves  colic  of  the  intestines  and  is  especially 
serviceable  in  colic  of  children. 

That  the  active  principle  of  belladonna  is  readily  absorbed  into  the 
blood  is  proved  by  the  symptoms.  After  a  considerable  dose  of  bella- 
donna, the  face  becomes  much  flushed;  the  eye  bright,  dry,  and  in- 
jected; the  pupil  dilated;  the  sight  dim  and  hazy;  while  the  power  of 
accommodation  in  the  eye,  for  instance,  is  lost.  The  mind  and  senses 
are  peculiarly  affected.  The  ideas,  at  first  rapid  and  connected,  become 
incoherent  and  extravagant,  and  there  is  often  decided  delirium  with 
pleasing  illusions.  Sometimes  the  patient  is  seized  with  restless- 
ness, keeps  continually  moving,  and  cannot  be  quieted.  A  kind  of 
somnambulism  is  occasionally  observed  ;  cases  are  recorded  where, 
under  the  influence  of  belladonna,  the  patient  for  a  long  time  performs 
the  movements  customary  to  his  occupation,  and  it  is  narrated  of  a 
tailor,  that  he  sat  for  hours  moving  his  hands  and  arms  as  if  sewing, 
and  his  lips  as  if  talking. 

The  delirium  may  be  furious  and  dangerous,  requirmg  restramt; 
nay  it  is  recorded  of  a  man  poisoned  by  this  drug,  that  so  violent  did 
he  become,  that  he  was  ordered  to  be  confined  in  a  madhouse.  Some- 
times a  veiy  small  dose  will  induce  mental  disturbance,  and  so  great 
is  the  susceptibility  of  some  people,  that  even  when  applied  to  the  skm 
in  the  form  of  plaster  or  ointment,  belladonna  induces  marked  cerebral 

Bdfadonna  weakens  the  muscular  power,  renders  the  gait  unsteady 
and  staggering,  so  that  a  patient  having  lost  control  over  his  movements, 
may  run  against  objects  he  sees,  yet  desires  to  avoid. 

This  loss  of  power  is  not  due  to  the  action  on  the  muscles,  but  is 
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commonly  attributed  to  the  action  of  atropia  on  the  motor  nerves ; 
for  it  is  said  atropia  paralyzes  both  the  terminations  and  the  trunks  of 
motor  nerves. 

I  have  made  some  careful  observations  on  this  matter  with  Mr.  Murrell,  which 
lead  us  to  conclude  that  atropia  paralyzes  much  more  through  its  depressing  action  on 
the  spinal  cord  than  on  the  motor  nerves.  It  is  well  known  that  considerable  diffe- 
rence of  opinion  prevails  on  this  point,  some  experimenters  attributing  the  paralysis 
to  the  action  of  the  poison  on  the  motor  nerves,  and  others  to  its  action  on  the  cord. 
Fraser,  in  his  article  "on  the  connection  between  Chemical  Constitution  and  Physio- 
logical action,"  Part  ii.  says  atropia  produces  paralysis  chiefly  by  affecting  the  motor 
centres  and  sensory  nerves,  and  our  observations  confirm  this  conclusion  in  respect  of 
the  motor  centres  (spinal  cord). 

Thus,  in  the  experiments  we  have  recorded  in  this  paper,  after  tying  the  abdominal 
aorta,  or  the  femoral  artery  and  vein,  and  then  poisoning  the  animal,  we  found  that 
paralysis  set  in  as  early,  progressed  as  quickly,  and  became  as  complete  in  the  liga- 
tured,  as  in  the  unligatured,  and  consequently  poisoned,  limb. 

It  occurred  to  us  that,  perhaps,  our  experiments  were  made  at  a  different  time  of 
the  year  to  those  performed  by  other  obsei-vers,  and  that  this  might  account  for  the 
difference  in  our  results.    Our  first  observations  were  made  in  May,  June,  and  July 
but  with  the  view  of  solving  the  point  we  repeated  many  of  them  during  the  month 
of  November.    We  tied  the  femoral  artery  and  vein  of  the  right  leg  of  two  frogs 
and  then  poisoned  them  by  injecting  sulphate  of  atropia  under  the  skin  of  the  left 
axilla.    To  one  frog  we  gave  a  dose  too  small  to  produce  complete  paralysis  :  to  the 
o  her  a  much  larger  dose,  namely,  half  a  grain,  which  in  two  minutes  caused  com- 
plete paralysis.    In  the  frog  to  which  the  small  dose  had  been  administered,  both 
postenor  limbs  were  almost  completely  paralyzed,  but  the  ligatured  limb  was  a  little 
the  stronger  after  the  poisoning.    In  the  frog  with  the  large  dose,  both  hind  limbs 
were  absolutely  paralyzed  in  two  minutes.    We  feel  bound,  ther  fore,  to  concMe 
that  sulphate  of  atropia  paralyzes,  in  great  part,  by  its  action  on  the  spi;^  cord 
_  Does  atropia  exert  its  action  directly  on  the  cord,  or  only  indire  tly  thio^eh  its 
mfluence  on  the  heart  and  circulation?    Is  it  a  spinal  depressant,  oTai^thel  no 
mena  we  have  witnessed  simply  due  to  its  action  as  a  cardiac  poisok  ^ 

stationary,  or  to  be  moving  very  slowly   n  a  Tew  ont  .f  T  l"^^'^  either 

occurred  to  us  this  effect  on  fhe  hit  Z^c^ol^n  Stlr^  :  T-'\ 
spinal  cord.  ^"^iHon  mignt  cause  the  paralysis  of  the 

Vulpian  found  that  ligature  of  the  aorta  just  above  the  heart  in  n  r  i 
pended  the  excitability  of  the  cord,  and  soon  aftei  impaired  ti^^  1  , 
motor  nerves.    Paralysis  from  atropia  poisoninrwTver  nl  of  the 

quickly  than  this,  a  circumstance  w'hicE.  at     s't'    ght  ^^7::''^;""? 
question,  and  to  show  that  atropia  exerts  a  .neriS     ^^'^""""-^  to  solve  the 

But  it  occurred  to  us,  howeve.  ll:at  i t  wl  n  ^      or  pnmaiy  action  on  the  cord, 
nutrient  changes  in  frogs  rZJ^l::^:^^^^ 

::::;^;tLi^reS?vxs;?~ 

-  condition  Of  refl.x  actij;  and  T:^^-^.  S 
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circulation  had  been  arrested  by  mechanical  means.  In  two  of  these  cases  the  heart 
was  cut  or  torn  out  from  the  chest,  and  in  the  remaining  six  the  aortae  were  securely 
ligatured  just  above  their  origin  from  the  bulb.  The  latter  operation  was  performed 
as  follows  : — The  animal  was  pithed  by  cutting  across  the  medulla,  and  pushing  a 
spigot  of  wood  through  the  foramen  magnum  into  the  cranial  cavity.  When  the  effects 
of  the  shock  had  completely  passed  off,  we  pinned  the  (brainless)  animal  down  on  its 
back,  and  opened  the  thorax  by  elevating  the  lower  end  of  the  sternum  and  cutting 
through  the  adjacent  soft  tissues.  The  heart  was  then  seen  to  be  beating,  and  the 
pericardium  having  been  opened  no  difficulty  was  experienced  in  slipping  a  ligature 
under  the  aortK  close  to  the  bulb,  and  tying  them  simultaneously.  Finally,  the 
sternum  was  replaced,  and  the  edges  of  the  incision  were  brought  together  with  a 
few  sutures.  The  operation  was  usually  performed  in  a  very  few  minutes,  and  in 
most  cases  not  a  single  drop  of  blood  was  lost.  The  experiment  of  arresting  the 
circulation  by  removing  the  heart  was  even  simpler.  The  brain  having  been  destroyed 
as  before,  the  thorax  was  opened  by  one  cut  of  the  scissors,  and  the  heart  was  seized 
with  the  forceps  and  at  once  removed.  We  may  mention  that  the  success  of  the 
operation  was  confirmed  by  a  post-mortem  examination,  although  such  a  step  may 
hardly  appear  to  have  been  necessary. 

As  the  result  of  these  experiments  I  found  that,  on  an  average,  the  impairment  of 
reflex  action  commenced  in  13  minutes,  and  that  the  paralysis  was  complete  in  37 
minutes.  It  will  be  seen  that  our  results  differ  considerably  from  those  of  Vulpian, 
a  discrepaney  which  we  then  thought  might  possibly  have  been  due  to  the  season, 
and  the  condition  of  functional  activity  of  the  frogs,  although  our  subsequent 
experiments  have  shown  that  such  is  not  the  case.  As  our  experiments  on  circula- 
tion were  made  at  the  same  time,  and  under  identically  the  same  conditions,  as 
our  observations  on  atropia,  they  are  obviously  the  best  fitted  for  purposes  of  com- 
parison. 

By  reference  to  the  table  giving  the  results  of  poisoning  by  atropia  in  frogs,  in 
which  the  lower  limbs  had  been  protected  by  ligature  of  the  abdominal  aorta,  it  will 
be  seen  that  in  four  of  these  cases  loss  of  reflex  action  was  complete,  on  an  average, 
in  38  minutes.  These  results  accord  in  the  most  striking  manner  with  those  already 
described  as  resulting  from  the  mechanical  arrest  of  circulation,  and  they  might  be 
considered  to  afford  a  strong  proof  that  the  cardiac  action  of  atropia  is  sufficient  to 
account  for  the  paralysis  of  the  cord  produced  by  this  drug.  Such,  however,  is  not 
the  case,  for,  on  examining  the  table,  it  will  be  found  that  our  experiments  are  in 
some  respects  unsatisfactory.  The  dose  of  atropia  administered  was  small,  so  small, 
in  fact,  that  in  two  cases  the  paralysis  was  never  complete.  It  was  therefore  obviously 
necessary  to  ascertain  whether  larger  doses  would  not  produce  complete  paralysis  in 
a  shorter  time.  The  experiments  necessary  for  the  elucidation  of  this  point  were 
made  in  November,  and  the  opportunity  was  taken  of  instituting  a  series  of  compara- 
tive observations,  with  the  view  of  determining  the  eff-ects  of  mechanical  arrest  of 
circulation  in  producing  complete  paralysis  in  brainless  frogs.  These  results  are 
given  in  the  accompanying  table.  . 

In  these  observations  sulphate  of  atropia  caused,  on  an  average,  complete  paralysis 
in  4-q  minutes,  whilst  mechanical  arrest  of  the  circulation  required,  on  an  average, 
^4  minutes  In  the  first  of  the  atropia  cases  recorded  in  this  table,  we  tied  the 
femoral  vessels  before  poisoning,  and  yet  the  paralysis  became  complete  m  both 
posterior  limbs  in  2  minutes. 

We  therefore  conclude  that  atropia  has  a  direct  paralyzing  action  on  the  coid, 
and  does  not  affect  it  through  its  depressing  action  on  the  circulation. 

Atropia  affects  the  cord  and  excites  tetanus ;  an  effect  long  undetected 
till  it  was  pointed  out  by  Dr.  Fraser. 
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Pithed  and  Pegged  Frogs  poisoned  tvith  Atropia. 


Date. 

Weight  of  frog. 

Amount  in 
grains  of 

sulphate  of 
atropia. 

Proportionate 
dose. 

Paralysis 
complete. 

Nov.  29 

20  grammes 

1 

J 

1 

BIT 

2  mimites 

»> 

24 

3 
S 

1 

ST7 

4 

30  „ 

3 

TB 

1 

T5?3 

9  „ 

20 

I 

5 

3  „ 

Average 

4 '5  minutes 

Table  showing  the  effect  of  mechanical  arrest  of  circulation  in  Pithed  and 

Pegged  Frogs. 


Nov.  29 

24  minutes 
55  „ 
24  „ 

Average 

34  minutes 

Dr.  Fraser  has  shown  (i)  that  in  frogs,  tetanic  symptoms  follow  the  subcutaneous 
injection  of  a  dose  of  sulphate  of  atropia  equivalent  to  about  i, 000th  of  the  weight 
of  the  animal ;  (2)  that  this  tetanus  sometimes  sets  in  on  the  second  day,  but  more 
frequently  on  the  third,  fourth,  or  fifth  ;  (3)  that  it  varies  in  its  duration  from  a  few 
hours  to  seventeen  days ;  (4)  that  it  is  due  to  the  action  of  the  drug  on  the  cord 
[medulla  oblongata  and  medulla  spinalis). 

In  conjunction  with  Mr.  Murrell  I  have  made  some  experiments  on  the  subject, 
which  I  here  introduce.  Our  observations  were  made  during  the  months  of  May,' 
June,  and  July.  The  frogs  used  for  the  experiments  were,  with  a  few  exceptions,  the 
ordinary  Eana  temporaria.  We  employed,  except  when  the  contrary  is  stated,  a 
I  in  20  solution  of  sulphate  of  atropia  in  water,  the  requisite  dose  being  injected 
either  under  the  skin  of  the  back,  or  into  the  axilla.  The  first  twelve  cases  were 
observed  thrice  daily,  between  seven  and  eight  in  the  morning,  one  and  two  in  the 
afternoon,  and  five  and  six  in  the  evening.  In  the  subsequent  experiments  observa- 
tions were  made  much  more  frequently,  with  the  view  of  determining  how  rapidly 
paralysis  occurred,  how  soon  it  reached  its  height,  and  how  quickly  it  declined  In 
some  cases  the  animal  was  under  almost  continuous  observation  for  many  hours  in 
others  the  notes  were  taken  every  eight  or  ten  minutes  for  the  first  hour,  and  hourly 
or  every  three  hours  subsequently.  We  may  take  this  opportunity  of  explaining  that 
whenever  we  employ  the  term  "pithed  and  pegged"  we  mean  division  of  the  cord 
by  cutting,  and  destruction  of  the  brain  by  the  introduction  of  a  piece  of  wood  into 
the  cranial  cavity.  Like  Dr.  Fraser,  we  often  obtained  strong  tetanus  from  the  sub- 
cutaneous injection  of  atropia,  but  found  that  his  dose  (from  ,'3  to  ,  of  the  weight 
of  the  frog)  usually  killed  our  animals  instead  of  producing  the  desired  result,  wll 
a  smaller  dose  however,  namely,  from       to     „  we  were  more  successful.    In  ou 

longest  it  was  delayed  28  hours.    With  us,  ^^.^^^Z  i'ZrStir^ 


in 
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one  animal  it  continued  only  eight  hours,  and  never,  in  any  instance,  exceeded  five 
days.  We  imagine  that  these  differences  are  due  to  the  time  of  the  year  at  which 
the  observations  were  made. 

Why  is  the  tetanus  so  long  delayed  after  atropia  poisoning?  One  writer,  referring 
to  Dr.  Eraser's  paper,  says  that  the  paralysis  of  the  motor  nerves  prevents  the  tetanic 
condition  of  the  cord  from  displaying  itself  on  the  muscles,  but  Dr.  Fraser  himself 
nowhere  makes  this  assertion,  and,  indeed,  his  cases  prove  the  contrary. 

This  proffered  explanation  we  hold  to  be  erroneous  for  the  following  reasons  :— 

I.  Bezold  and  Bloebaum  have  shown  that  even  with  very  large  doses  it  is  difficult 
to  destroy  completely  the  conducting  power  of  the  motor  nerves,  and  it  is  obvious 
that  as  long  as  their  conductivity  is  in  the  smallest  degree  retained,  the  tetanic  con- 
dition of  the  cord  must  produce,  more  or  less,  tetanus  of  the  muscles. 

II.  The  onset  of  tetanus  is  delayed  even  in  cases  in  which  the  dose  of  atropia  is 
so  small  as  to  produce  but  slight  paralysis,  and  it  must  be  admitted  that  if  the  motor 
nerves  are  capable  of  conveying  voluntary  and  normal  reflex  impressions,  they  can 
conduct  tetanic  reflex  stimuli.  Thus,  in  many  of  Eraser's  cases,  there  was  never 
complete  loss  of  reflex  and  voluntary  power  during  the  period  which  elapsed  between 
the  injection  of  the  drug  and  the  onset  of  tetanus.  It  will  be  found  that  of  the  cases 
in  which  he  obtained  tetanus,  there  were  twelve  in  which  the  paralysis  was  incom- 
plete ;  that  in  seven  of  the  thirteen  in  which  it  had  been  complete,  a  partial  recoveiy 
of  reflex  and  voluntary  power  had  taken  place  for  a  day  or  more  before  the  onset  of 
tetanus.  In  eleven  of  our  own  twenty-six  cases  there  was  incomplete  paralysis  of 
reflex  action  and  voluntary  power,  and  in  all  these  cases  the  onset  of  tetanus  was 
delayed.  In  two  cases,  indeed,  both  voluntary  and  reflex  power  had  been  com- 
pletely regained  before  tetanus  set  in.  In  one  case,  in  which  there  had  been  com- 
plete paralysis,  it  began  to  improve  five  and  a  half  hours  before  the  commencement 
of  tetanus. 

III.  If  the  poison  be  prevented  from  having  access  to  certain  limited  regions  by 
ligature  of  the  nutrient  vessels,  the  onset  of  tetanus  is  still  delayed  even  in  these 
protected  parts.  Fraser  gives  an  account  of  four  experiments,  in  which  he  adopted 
this  mode  of  procedure.  In  three,  before  poisoning  the  animal,  he  tied  the  femoral 
vessels,  and  in  one  the  abdominal  aorta,  and  yet  tetanus  did  not  occur  in  the  protected 
limbs  till  twenty-two  hours,  fifty-one  hours,  three  days,  and  twenty-two  hours  respec- 
tively. 

We  have  tested  the  action  of  atropia  on  ten  pithed  and  pegged  frogs,  in  which, 
before  poisoning,  the  abdominal  aorta  had  been  tied.  The  following  was  our  mode 
of  procedure : — We  first  divided  the  medulla  by  cutting  through  the  occipitoatlantal 
membrane,  and  then  passed  a  pointed  wooden  peg  upwards  through  the  foramen 
magnum  into  the  skull,  so  as  to  destroy  the  brain,  and  then  tied  the  abdominal  aorta 
just  above  its  bifurcation.  In  three  cases  in  which  we  obtained  tetanus,  it  was  delayed 
for  twenty-five,  nine,  and  four  and  half  hours  respectively. 

We  conclude  then  for  these  reasons,  that  the  late  occurrence  of  tetanus  in  atropia 
poisoning  is  not  due  to  paralysis  of  the  motor  nei-ves,  but  that  it  is  owing  to  the  cord 
being  slowly  affected.  It  appears  that  whilst  the  poison  quickly  paralyzes,  it  takes 
many  hours,  or  even  days,  before  it  tetanizes. 

It  has  been  suggested  that  this  delayed  tetanus,  which  often  sets  in 
from  the  third  to  the  fifth  day,  cannot  be  directly  due  to  the  atropia, 
but  must  depend  on  some  products  slowly  formed  in  the  body  by  the 
atropia. 

This  explanation  appears  to  me  to  be  wrong  for  the  following  reason.  Atropia 
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corresponds  to  other  tetanizers,  and  conforms  to  Eraser's  law,  that  when  alkaloids 
producing  tetanus  are  converted  with  ethyl  or  methyl  compounds,  they  lose  their 
power  of  exciting  tetanus,  and  paralyze  the  ends  of  the  motor  nei-ves.  Ethyl-atropium 
does  not  tetanize,  but  is  a  powerful  paralyzer  of  the  motor  nerves,  far  more  so  than 
atropia  itself. 

The  afferent  nerves  are  unaffected,  or  but  little  affected  by  atropia. 

Most  observers  state,  that  atropia  produces  severe  pain  in  the  head, 
generally  over  the  forehead,  and  in  the  eyes  and  sometimes  the  top  of 
the  head.  Singing  in  the  ears,  also  occurs,  with  more  or  less  giddiness. 
In  persons  poisoned  by  this  plant,  spasmodic  contraction  of  the 
sphincter  of  the  bladder  has  been  not  unfrequently  observed,  and  a 
scarlet  rash  often  breaks  out  on  the  skin  — a  rash  said  to  be  like  that  of 
scarlet  fever,  and  to  be  most  marked  in  the  neighbourhood  of  the  joints. 
Mr.  J.  G.  Wilson  reports  a  case  in  which  the  local  application  of  bella- 
donna produced  a  general  red  rash,  with  redness  of  the  throat,  and 
dilated  pupils. 

The  first  effect  of  belladonna  on  the  pulse  is  to  increase  its  quick- 
ness, fulness,  and  force,  to  the  extent  even  of  fifty  to  sixty  beats  in  the 
minute,  moderate  doses  at  the  same  time  increasing  the  blood-pressure. 
This  condition  of  the  circulation  continues  till  the  tongue  and  mouth 
become  moist  and  clammy,  when  the  pulse  diminishes  in  frequency 
and  loses  strength  (J.  Harley).  In  fatal  cases,  the  pulse  grows  rapid, 
mtermittent,  and  weak.  Dr.  J.  Harley  considers  belladonna  a  power- 
ful heart  tonic,  and  he  points  out  how  the  use  of  it  serves  to  reduce  the 
frequency  and  to  strengthen  the  beats  of  the  heart,  when  weakened  by 
disease. 

Atropia  paralyzes  the  terminations  of  the  vagi;  for,  in  animals  poisoned 
by  atropia,  neither  section  nor  galvanization  of  the  vagi  affect  the  heart. 
When  injected  into  the  carotid,  so  as  to  reach  the  central  nervous  sys- 
tem before  the  nerves,  atropia  first  reduces  the  number  of  the  heart's 
beats,  showing  that  it  stimulates  the  nucleus,  whilst  it  paralyzes  the 
terramations  of  the  vagi.  John  Harley,  however,  denies  that  bella- 
donna paralyzes  the  vagi  nerves,  and  believes  that  the  quickened  heart- 
beat is  due  to  stimulation  of  the  sympathetic  system. 

Atropia  is  considered  to  paralyze  an  intra-cardiac  inhibitory  apparatus  Thu. 
after  poisoning  by  curare,  stimulation  of  the  vagi  has  no  effect  on  the  heart,  but  on  the 
application  of  the  electrodes  to  the  sinus  the  heart  is  at  once  arrested.  Curare  it  ! 
assumed,  paralyzes  the  teminations  of  the  vagi,  but  leaves,  unaflbcted,  an  inhibitory 
apparatus  in  the  heart  itself.  After  poisoning  by  atropia,  neither  stimulation  o  tl  e 
vagi  nor  of  the  sinus  affects  the  heart,  whence  it  is  concluded  that  atropia  pa  "a  yz  s 
the  intra-cardiac  inhibitory  apparatus.  l^'^^'^^^s 

Atropia  is  considered  to  stimulate  the  cardiac  accelerator  nerve 
Both  reasonmg  and  experiments  lead  Mr.  Schafer,  Professor  of  Phy- 
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siology  at  University  College,  to  recommend  the  use  of  atropia  during 
the  inhalation  of  chloroform.  The  chief  source  of  danger  during  the 
use  of  chloroform  is  its  depressing  action  on  the  heart,  the  heart,  in 
many  fatal  cases,  suddenly  ceasing.  This  action,  Mr.  Schafer  believes, 
is  due  to  the  chloroform  stimulating  the  inhibitory  cardiac  apparatus. 
No  doubt,  too,  some  of  the  cases  of  sudden  death  are  due  to  the  effect 
of  the  operation  on  the  nervous  system.  Thus,  it  is  well  known,  that 
if  the  leg  of  a  frog  is  crushed,  the  heart  stops,  but  division  of  the  vagi 
prevents  this  effect  on  the  heart.  Now  Schafer  argues  that,  if  a  dose  of 
atropia  be  given,  sufficient  to  quicken  the  pulse,  i.e.,  to  paralyze  the 
inhibitory  cardiac  apparatus,  then  chloroform  no  longer  will  be  able  to 
stop  the  heart  nor  can  it  be  arrested  by  shock. 

Dr.  Nunneley  asserts  that,  in  the  frog  belladonna  neither  increases 
the  frequency  of  the  heart's  beats  nor  dilates  the  pupil,  and  this  state- 
ment has  been  abundantly  corroborated  in  respect  to  its  action  on  the 
heart,  showing  that  belladonna  must  affect  the  frog  otherwise  than  man 
and  some  other  animals,  as  the  dog,  the  horse,  &c. 

It  is  stated  by  Wharton  Jones,  Meuriot,  J.  Harley  and  others  (but 
denied  by  Nunneley),  that  belladonna  when  applied  to  the  web  of  the 
frog's  foot  contracts  the  smaller  arteries,  producing  at  first  acceleration 
of  the  circulation,  followed  after  a  time  by  complete  stasis,  beginning, 
according  to  Meuriot,  in  the  veins  and  capillaries ;  the  circulation 
always  continuing  in  the  artery  for  some  time  after  it  has  completely 
ceased  in  the  vein.  According  to  Harley,  a  moderate  dose  contracts 
the  arteries,  whilst  a  large  dose  dilates  them ;  the  contraction  being  due 
to  stimulation,  and  the  dilation  to  exhaustion  of  the  sympathetic 
system  resulting  from  its  previous  over-stimulation. 

The  action  of  belladonna  on  the  pupil  has  been  variously  explained, 
some  believing  that  it  depends  on  paralysis  of  the  third  nerve  supplying 
the  iris ;  some  teaching  that  it  is  due  to  excitation  of  the  sympathetic  ; 
and  others  maintaining  that,  by  preventing  turgescence  of  the  vessels  of 
the  iris,  belladonna  produces  the  dilatation.  In  his  able  and  valuable 
work,  from  a  survey  of  the  numerous  observations  of  various  experi- 
menters, Dr.  H.  Wood  concludes  that  atropia  applied  locally  causes 
mydriasis  by  paralyzing  the  peripheral  ends  of  the  oculo-motor  nerve, 
and  probably  by  stimulating  the  peripheral  ends  of  the  sympathetic. 
Given  internally,  atropia  almost  certainly  causes  mydriasis— not  by 
influencing  the  nerve-centres,  but  by  being  carried  in  the  blood  to  the 
eye  itself,  and  there  acting  precisely  as  when  applied  locally. 

It  is  maintained  by  Brown-Sdquard  that  both  belladonna  and  ergot 
of  rye  exert  a  powerful  influence  on  the  unstriped  muscular  fibres  ot 
the  body,  and  he  instances  the  power  of  each  drug  to  dilate  the  pupu, 
and  to  produce  contraction  of  the  uterus.  He  has  seen  the  vessels  oi 
the  pia  mater  of  dcgs  contract  after  larre  doses  of  belladonna  or  ergot, 
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and  he  further  states  that  both  possess  the  property  of  lessening  con- 
gestion of  the  cord,  while  full  doses  of  either  medicine  diminish  its 
reflex  excitabihty.  On  the  other  hand,  Meuriot  maintains  that  bella- 
donna intensifies  the  reflex  function.  Moreover,  Brown-Se'quard  adds, 
that  one  drug  acts  especially  on  the  involuntary  muscles  of  one  part, 
and  the  other  chiefly  on  those  of  another  part.  He  thus  concludes 
that  belladonna  especially  affects  the  pupil,  blood-vessels  of  the  breast 
(and  thus  arrests  the  secretion  of  milk),  muscular  fibres  of  the  bowels, 
sphincter  of  the  bladder  (and  so  obviates  nocturnal  incontinence  of 
urine  [?]) ;  while  ergot  especially  acts  on  the  muscular  structure  of  the 
womb  and  blood-vessels  of  the  cord. 

These  speculations  have  led  Brown-Se'quard  to  use  belladonna  and 
ergot  in  those  forms  of  paralysis  depending  on  chronic  inflammation  of 
the  cord.  By  giving  ergot  internally,  and  by  applying  belladonna  along 
the  spine  in  the  form  of  plaster  or  ointment,  he  seeks  to  contract  the 
vessels,  and  to  lessen  the  supply  of  blood  to  the  cord. 

To  briefly  sum  up  the  probable  action  of  atropia,  we  find  : — 

1.  It  tetanizes  the  cord  and  heightens  its  reflex  function. 

2.  It  stimulates  the  respiratory  centre  and  the  inhibitory  centre  of 
the  heart. 

3.  It  stimulates  the  cardiac  accelerator  nerve  or  its  centre. 

4.  It  stimulates  the  vaso-motor  centre  and  so  heightens  arterial 
pressure. 

5.  It  paralyzes  the  motor  nerves,  first  affecting  the  trunk. 

6.  It  paralyzes  the  termination  of  the  vagi,  both  in  the  heart  and 
lungs. 

7.  It  paralyzes  the  terminations  of  the  secretory  nerves  of  the  sali- 
vary glands,  and,  perhaps,  those  of  the  sweat  glands. 

8.  It  paralyzes  the  terminations  of  the  inhibitory  fibres  of  the 
splanchnics. 

9.  Large  doses  slightly  depress  the  functions  of  the  afferent  nerves. 

10.  It  paralyzes  the  terminations  of  the  occulo-motor  nerves,  and 
stimulates  the  sympathetic,  so  far  as  the  iris  itself  is  concerned. 

It  appears  then,  that,  whilst  it  acts  as  a  "  stimulant "  to  a  large  part 
of  the  central  nervous  system,  to  many  of  the  nerves  it  operates  as  a 
paralyzer. 

It  is  right  to  state  that  Dr.  John  Harley  considers  that  belladonna 
aff"ects  the  sympathetic  apparatus,  first  stimulating,  then  paralyzing,  it, 
and  he  explains  its  eff-ects  mainly  by  a  reference  to  this  twofold  action! 

The  mfluence  of  belladonna  on  the  sympathetic  led  Dr.  R.  T.  Smith 
to  employ  it  in  two  cases  of  exophthalmic  goitre— a  disease  regarded 
by  some  as  due  to  paralysis  of  the  sympathetic  of  the  neck  The 
effects  were  striking.  Five  minims  of  the  tincture  hourly  aff-Qrded 
great  relief  m  four  or  five  days,  though  the  disease  had  lasted  more 
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than  a  year.  In  two  months  the  exophthah^ios  had  much  lessened 
Homceopathic  doctors  have  long  employed  this  treatment 

Belladonna  is  often  used  to  relieve  pain.    Dr.  Anstie  considers  it 
the  best  remedy  to  mitigate  every  kind  of  pain  in  the  pelvic  viscera 
Some  neuralgias,  no  doubt,  yield  to  this  medicine,  and  it  appears  to 
possess  most  efficacy  over  neuralgia  referable  to  the  fifth  nerve.  Cases 
are  recorded  of  reUef  afforded  by  it  in  sciatica. 

Trousseau  recommended  the  following  method  of  treating  neuralgia  : 
—To  admmister  one-fifth  part  of  a  grain  every  hour  till  giddiness  is 
produced,  and  then  to  lessen  the  dose ;  but  to  continue  the  medicine 
for  several  days. 

Trousseau  also  employed  belladonna  successfully  in  epilepsy,  accord- 
mg  to  the  following  method  During  the  first  month  of  treatment, 
the  patient  takes  a  pill,  composed  of  extract  of  belladonna  and 
powdered  leaves  of  belladonna,  of  each  one-fifth  part  of  a  grain  every 
day,  if  his  attacks  occur  chiefly  in  the  daytime ;  or  in  the  evening 
if  they  are  chiefly  nocturnal.  One  pill  is  added  to  the  dose  every 
month  j  and,  whatever  be  the  dose,  it  is  always  taken  at  the  same  period 
of  the  day.  By  this  means  the  patient  may  reach  the  dose  of  from 
five  to  twenty  pills,  and  even  more."  The  dose  is  to  be  regulated  by 
circumstances.  This  treatment  it  is  said,  even  when  it  fails  to  cure, 
yields  much  relief. 

Belladonna  often  allays  both  the  cough  and  oppressed  breathing  of 
asthma.  To  ensure  success  it  must  be  employed  in  considerable  doses, 
as  Dr.  H.  Salter  has  lately  pointed  out,  and  I  have  often  verified  his 
observations.  Ten  minims  of  the  tincture  every  two  or  three  hours,  a 
quantity  generally  well  borne,  is  often  sufficient ;  but,  if  any  of  the 
undesired  symptoms  of  belladonna  set  in,  the  dose  must  be  reduced. 
If  the  patient  is  not  very  susceptible  to  the  action  of  the  drug,  far 
larger  doses  are  sometimes  required.  Thus,  occasionally,  half  a  drachm 
of  the  tincture  hourly  is  well  and  advantageously  borne.  Such  a  dose 
need  only  be  taken  at  the  time  of  the  paroxysm  ;  but  when  this  lasts 
several  days,  the  medicine  should  be  given  in  the  quantity  recom- 
mended till  an  impression  is  made  on  the  disease.  The  effect  is  chiefly 
satisfactory  in  either  averting  the  attack  or  rendering  it  milder. 

Belladonna  is  one  of  the  best  remedies  for  whooping-cough ;  but,  as 
in  asthma,  to  obtain  any  good  from  it,  it  must  be  employed  in  con- 
siderable doses.  To  children  two  and  three  years  old  I  often  give 
as  much  as  ten  minims  of  the  tincture  every  hour,  and  this  quantity 
usually  produces  no  effect,  except  on  the  cough,  neither  dilating  the 
pupil,  nor,  so  far  as  one  can  judge  in  children  so  young,  making  the 
throat  dry ;  and  it  certainly  does  not  in  children  a  little  older,  who  are 
able  to  express  their  feelings. 

Should  drowsiness,  deUrium,  or  dilatation  of  the  pupil  occur,  of 
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course  the  dose  must  be  diminished.  The  only  symptom  I  have  wit- 
nessed from  these  large  doses  is  dilatation  of  the  pupil.  Children, 
it  is  well  known,  bear  belladonna  much  better  than  adults ;  hence  the 
slight  effect  of  so  large  a  dose,  and  the  small  influence  which  a  less 
quantity  exerts  on  whooping-cough — a  disease  of  childhood.  Some 
miters  state  that  children  become  rapidly  accustomed  to  belladonna. 
These  large  doses,  however,  may  be  given  at  first,  and  in  the  course  of 
many  cases,  I  have  never  had  to  give  less  on  account  of  any  toxic 
effects.  These  doses  often  much  reduce  the  severity  and  frequency  of 
the  cough,  even  during  the  period  when  it  is  most  violent  and  convul- 
sive. But,  like  all  other  remedies  in  this  disease,  belladonna  is  of  Httle 
use  if  the  child  is  exposed  to  cold  and  cutting  winds.  If  the  weather 
is  cold  the  child  should  be  confined  to  the  house  in  a  warm  room  ;  if 
the  weather  is  mild,  out-door  exercise  is,  of  course,  highly  beneficial  j 
but  cold  must  be  most  carefully  avoided. 

While  there  can  be  no  reasonable  doubt  of  the  great  efficacy  of  bella- 
donna m  many  cases  of  whooping-cough,  it  must  be  admitted  that  in 
many  mstances,  without  apparent  reason,  it  fails.  Influences,  at  present 
not  understood,  appear  to  modify  its  efl^ect  ■  for  in  some  epidemics  it  is 
very  successful,  while  in  others  it  appears  to  be  inoperative.  Bella- 
donna exerts  but  litde  efl-ect  on  whooping-cough,  when  bronchitis  or 
any  irritation  exists,  as  that  from  teething,  worms,  &c.  If  the  gums  are 
red,  swollen,  and  painful,  they  must  be  freely  lanced,  and  other  sources 
of  irritation  removed.  Belladonna  is  considered  of  especial  use  in  the 
third  week  of  the  attack-at  a  time,  that  is,  when  the  febrile  stage  has 
passed  away,  and  the  violence  of  the  convulsive  attacks  is  declining 

Be  ladonna  is  often  useful  in  other  coughs,  although,  with  our  limited 
^^Z^t"  '  -les  for 

_  It  is  often  useful  in  certain  forms  of  headache-for  instance  when 
the  pain  is  situated  over  the  brows  and  in  the  eyeballs,  whirs;em  as 
af  too  large  for  the  head,  and  as  if  they  would  be  forced  ;ut  o  the  sM 
These  headaches  are  not  due  to  stomach  or  uterine  derangement  • 
indeed,  very  often  their  cause  cannot  be  discovered.  tZ^ZZ' 

Te  tV°  '^^y  ^°  we  Less  and 

— k.    Three  mimms  of  the  tincture  should  be  given  every  three 

typhus^ever.  of  fevers -as  of 

Dr.  John  Harley  finds  belladonna  useful  in  typhus  fever     It  .In, 

makes  the  heart  irritable  "  PTO'»"gecl  use 

Belladonna  is  both  speedier  and  more  certain  than  any  other  remedy 
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in  removing  that  "troublesome  affection,  incontinence  of  urine.  It 
must  be  given  in  doses  of  from  ten,  twenty,  to  thirty  drops  of  the  tinc- 
ture three  times  a  day ;  small  doses  often  fail  when  large  ones  at  once 
succeed.  It  may  take  a  fortnight  to  succeed.  Sometimes  the  incon- 
tinence is  not  limited  to  the  night,  but  may  trouble  children  during  the 
day.  These  severe  forms  will  often  yield  to  belladonna ;  but,  while  in 
some  cases  it  is  thus  effectual,  still  it  often  fails  altogether,  although  no 
worms  infest  the  intestines,  no  irritation  exists  about  the  rectum,  and  no 
reason  seems  to  exist  to  account  for  its  failure.  Strychnia,  cantharides, 
turpentine,  santonine,  or  galvanism,  should  then  be  tried.* 

It  sometimes  checks  the  incontinence  of  urine  of  the  old  or 
paralytic. 

Belladonna,  used  internally  or  externally,  is  certainly  efficacious  in 
erysipelatous  inflammation.  It  may  be  given  in  combination  with 
aconite  ;  but  when  the  skin  is  hot  and  pungent,  and  the  pulse  is  firm 
and  resistant,  aconite  exerts  over  this  inflammation  an  influence  far  more 
potent  than  that  of  belladonna. 

Belladonna  has  been  recommended  as  a  preventive  of  scarlet  fever,  but 
so  much  prejudice  has  been  introduced  into  the  discussion  of  this  question, 
that  it  is  difficult  to  conclude  whether  it  has  any  prophylactic  virtue. 

Belladonna  has  been  found  of  service  in  the  treatment  of  seminal 
emissions ;  a  grain  and  a  half  of  sulphate  of  zinc  with  a  quarter  of  a 
grain  of  extract  of  belladonna,  three  or  four  times  a  day,  is  often  a 
successful  remedy  in  cases  of  nocturnal  emissions. 

Atropia  is  antagonistic  to  opium,  calabar  bean,  muscarin,  jaborandi, 
bromal,  aconite,  and  prussic  acid. 

As  belladonna  and  opium  are  in  some  respects  reciprocally  opposed 
in  their  action,  as  on  the  eye,  &c.,  it  has  been  assumed  that  they  must 
be  opposed  in  every  particular,  and  that  one  is  as  an  antidote  to  the 
other.  Many  cases  are  adduced  of  opium  poisoning,  where  the  symp- 
toms, although  very  serious,  were  apparently  removed  by  belladonna, 
and  vice  versa.  Dr.  Erlenmeyer  is  of  opinion,  that,  in  respect  to  their 
action  on  the  brain,  these  agents  are  antagonistic,  and  that  no  coma 
will  result  when  they  are  administered  conjointly  ;  but  that  they  exercise 
no  mutual  counteractive  influence  on  the  sensory  nerves,  and  hence  he 
recommends  them  in  combination  to  relieve  pain.  On  the  other  hand, 
some  authorities,  among  whom  may  be  named  Brown-Sdquard  and  J. 
Harley,  dispute  this  antagonism,  on  the  ground  that  the  cited  cases  are 
insufficient  to  prove  it:  and  it  has  not  been  observed  m  experiments 
on  the  lower  animals  and  on  man.  It  must  be  remembered,  however 
that  these  drugs  do  not  similarly  aff^ect  animals  and  man.  The  reportea 

*  In  nocturnal  incontinence  the  child  should  drink  but  little  some  hours 
before  going  to  bed,  and  he  should  be  waked  in  the  middle  of  the  n>ght  to  pass 
water. 
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cases  in  favour  of  this  antagonism  have  been  severally  criticized  by 
Harley,  who  points  out  that  many  were  treated  by  other  remedies 
besides  belladonna ;  in  others,  a  fatal  dose  is  not  proved  to  have  been 
taken  j  and  the  patients  who  recovered,  did  not  improve  sooner  than  if 
no  belladonna  had  been  administered.    Harley  concludes,  and  in  most 
respects  he  is  directly  opposed  to  Erlenmeyer — "  i.  That  in  medicinal 
doses  the  essential  effect  of  morphia  (hypnosis)  is  both  increased  and 
prolonged  by  the  action  of  atropia,  whether  introduced  previously  or  at 
any  time  during  the  operation  of  the  former.    2.  That  atropia  relieves, 
and,  if  given  simultaneously  or  previously,  prevents  the  nausea,  vomiting, 
syncope  and  insomnia  which  frequently  result  from   the   action  of 
opium.    3.  That  in  a  sufficient  proportion  (for  most  individuals  one 
forty-eighth  part  of  a  grain  of  sulph.  atropia  to  a  quarter  of  a  grain  of 
acetate  of  morphia)  atropia  neutralizes  the  contractile  effect  of  opium 
on  the  pupils  ;  but  in  larger  doses  dilatation  takes  place  as  if  no  morphia 
had  been  given.  It  is  also  to  be  observed  that  if  the  quantivalent  doses 
are  successively  introduced,  the  drug  last  administered  exhibits  for  a 
short  time  a  counteracting  effect.     4.  That  all  the  other  effects  of 
atropia  are  intensified  and  prolonged   by  the   action  of  morphia, 
induced  previously  or  at  any  time    during  the   operation  of  the 
former.    If,  however,  the  dose  of  atropia  be  small,  and  the  morphia 
produce  considerable  deranging  effects  on  the  vagus,  the  rapidity  of  the 
pulse  is  not  greater  than  when  the  atropia  is  administered  alone."  Had 
Harley  given  opium  in  a  dose  just  sufficient  to  destroy  life,  and  had 
death  ensued  after  the  employment  of  belladonna,  he  would  have  proved 
that  belladonna  would  not  arrest  the  fatal  effect  of  opium,  and  vice  ver  sa. 
In  no  reported  instance  did  he  use  enough  of  either  substance  to  destroy 
life ;  hence  his  observations  are  not  so  convincing  as  they  might  have 
been ;  but,  as  the  coma  from  opium  was  intensified  by  belladonna,  his 
observations  are  valuable. 

On  the  other  hand.  Dr.  Johnson,  of  Shanghai,  who,  during  his  resi- 
dence in  China,  had  striking  experience  of  opium  poisoning,  having 
treated  in  various  ways  upwards  of  300  cases,  speaks  in  the  strongest 
terms  of  the  antagonism  between  opium  and  belladonna.  It  is,  he  says, 
in  the  worst  cases  of  poisoning  that  atropia  displays  its  wonderful 
effects  ;  for  instance,  where  the  immovable  pupils  are  contracted  to  a 
pin's  point,  the  conjunctiva  insensible  to  touch,  the  face  pale,  the  lips, 
eyelids,  and  nails  livid,  the  pulse  weak  and  irregular,  the  breathing  slow 
and  stertorous,  the  extremities  cold,  if  half  a  grain  of  atropia  be  injected 
in  ten  or  twenty  minutes  the  pupils  begin  slowly  to  dilate,  and  in  an 
hour  or  so  the  face  becomes  flushed,  the  breathing  soft  without  stertor 
and  the  pulse  stronger.  If  within  two  hours  the  dose  fails  to  produce 
these  restoring  effects.  Dr.  Johnson  repeats  the  injection.  Where  the 
coma  is  less  profound  he  first  employs  a  quarter  of  a  grain  of  atropia 
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The  recent  Edinburgh  Committee,  presided  over  by  Dr.  Hughes 
Bennett,  conckide  : — 

1.  That  sulphate  of  atropia  is  within  a  Hmited  range  physiologically- 
antagonistic  to  meconate  of  morphia. 

2.  Meconate  of  morphia  does  not  act  antidotally  after  a  large  dose  of 
atropia ;  thus,  whilst  atropia  is  an  antidote  to  morphia,  morphia  is  not 
an  antidote  to  atropia. 

3.  Meconate  of  morphia  does  not  antagonize  the  effect  of  atropia  on 
the  branches  of  the  vagi  applying  to  the  heart. 

While  there  is  doubt  concerning  the  antagonism  between  opium  and 
belladonna,  the  interesting  experiments  of  Fraser  have  demonstrated 
beyond  question  that  atropia  is  an  antidote  to  physostigma ;  and,  as  the 
action  of  these  substances  on  man  and  animals  is  identical,  he  concludes 
that  atropia  will  neutralize  the  fatal  effects  of  physostigma  on  human 
beings.  His  experiments  were  conducted  in  three  ways  : — (i)  He 
administered  the  atropia  before  the  physostigma ;  (2)  He  administered 
them  together ;  (3)  He  administered  the  physostigma,  and,  after  the 
animal  was  completely  paralyzed,  he  injected  atropia.  In  each  series 
of  experiments  atropia  averted  the  fatal  effects  of  physostigma,  although 
physostigma  was  employed  in  fatal  quantities,  as  was  afterwards  proved 
by  administering  to  the  animal  the  identical  or  even  a  smaller  dose  by 
itself,  when  in  every  instance  the  animal  speedily  died.  Fraser  con- 
cludes that  "  the  lethal  effects  of  doses  of  physostigma  greatly  in  excess 
of  the  minimum  fatal,  may  be  prevented  by  doses  of  atropia  gready 
below  the  minimum  fatal."  He  recommends,  "  in  treating  cases  of 
poisoning  in  man,  the  sulphate  of  atropia  should  be  given  by  subcutane- 
ous injection,  in  doses  of  from  one-fiftieth  to  one-thirtieth  part  of  a 
grain.  The  exhibition  of  the  antidote  should  be  persevered  with,  in 
repeated  doses,  until  the  pupils  are  fully  dilated  and  the  pulse  rate 
increased,  and  probably  also  until  the  hypersecretion  of  bronchial  mucus, 
which  greatly  impedes  respiration,  is  completely  checked." 

He  thus  summarizes  the  antagonism  between  these  two  substances  : — 
"  That  physostigma  increases  the  excitability  of  the  vagi  nerves,  while 
atropia  diminishes  and  suspends  this  excitability;  that  physostigma 
diminishes  the  arterial  blood-pressure,  while  atropia  increases  it ;  that 
physostigma  greatly  augments  the  secretion  of  the  salivary,  bronchial, 
intestinal,  and  lachrymal  glands,  while  atropia  diminishes  and  even  com- 
pletely checks  the  secretions  ;  and  that  physostigma  contracts  the  pupils, 
while  atropia,  to  a  much  greater  relative  extent,  dilates  them.  Besides 
these  effects  of  the  action  through  the  blood,  various  opposed  topical 
effects  have  been  observed,  among  which  is  the  contraction  of  the  veins 
by  physostigma— the  existence  of  which  rests  on  the  high  authority  ot 
Mr  Wharton  Jones— and  the  contraction  of  the  arteries  by  atropia. 

Dr.  Fraser  has  recently  published  some  further  experiments  on  the 
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antagonism  between  physostigma  and  atropia,  being  led  to  this  investiga- 
tion by  reflecting  that  while  no  doubt  the  more  active  and  poisonous 
efifects  of  physostigma  are  antidoted  by  atropia,  still  it  seemed  possible 
that  physostigma  might  possess  some  properties— might  affect  some 
part  of  the  body  in  a  manner  not  opposed  by  atropia— and  that  both 
poisons  might  possibly  possess  certain  properties  in  common,  so  that 
while  some  of  the  poisonous  properties  of  each  substance  were  anta- 
gonistic, other  poisonous  properties  might  not  be  so  opposed,  nay  might 
be  similar  in  kind  and  assist  each  other.    His  experiments  confirm 
these  conjectures.    He  found  that  after  a  minimum  fatal  dose  of 
physostigma,  death  could  be  averted  by  a  dose  of  atropia,  varying 
greatly  in  quantity;  but  as  he  increased  the  dose  of  physostigma  so  tht 
range  of  antidotal  doses  of  atropia  became  diminished,  and  so  far  from 
requiring  a  larger  maximum  antidotal  dose,  the  greater  the  quantitv  of 
physostigma  administered  the  smaller  became  the  maximum  antidotal 
dose  of  atropia,  till  at  last  a  point  was  reached  when  atropia  ceased  to 
avert  death.     For  mstance,  with  a  minimum  fatal  dose  of  physostigma 
a  dose  of  atropia  varying  from  nine-thousandth  to  five  grains  prevented 
the  rabbles  death;  but  on  increasing  the  dose  of  physostigma  to  one 
and  a  half  times  the  minimum  fatal  dose,  the  antidotal  dose  of  atrop  I 
ranged  from  one-fiftieth  of  a  grain  to  four  grains  ;  and  on  augment  ng 
the  dose  of  physostigma  to  two  and  a  half  times  the  minimum  fat"! 

viui  uiree  and  a  half  times  the  minimum  fatal  dnc:p  nf 

tr:!z^s^  :r«rofr "  n  ^n'^  ^^^^^ 

i.  preppies,       an^SLldt  .t^pilC  l'S' Sf'.f  T", 

issue  IS  not  solely  due  to  increaina  ,1      "^^o^^e  tatal.    But  the  fatal 

lessened  in  proport  on  nc;  n-,«  j„       .    .        .       ^.nopia  became 

properties  of  which,  no  doubt  are  ,,e„t„1  ,1 ,  , 

properties  in  conjurlction  wit  strihr  o„'   „f  ! 

cause  death.  °^  '^""I"^  -ire  sufficient  to 

It  is  a  .ost  singular  fact,  that  while  the  mi„i„„„  f,^,  ^^^^^^^ 
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of  physostigma  is  i"2,  and  that  of  atropia  2-2  grains,  yet  nine-thousandth 
of  a  grain  of  atropia  injected  five  minutes  before  giving  a  minimum 
fatal  dose  of  physostigma  prevents  its  fatal  effects  ;  in  fact,  a  quantity 
of  atropia  which  produces  no  perceptible  effects  wiU  avert  many  of  the 
serious  effects  of  a  fatal  dose  of  physostigma. 

Although  it  is  experimentally  proved  that  atropia  can  avert  death 
from  physostigma,  the  question  yet  remains  unsettled  whether  physo- 
stigma can  prevent  death  from  atropia. 

Dr.  Fraser  conceives  that  "  with  regard  to  the  counteracting  actions 
themselves  it  is  to  be  observed  that  various  of  the  facts  mentioned  in 
the  record  of  experiments  [of  his  paper]  tend  to  make  mutual  antagonism, 
probably  not  only  of  one,  but  of  several,  of  the  actions  of  physostigma 
and  atropia ;  and  it  is  legitimate  to  suppose  that  with  a  given  dose  of 
physostigma,  the  counter-action  produced  by  a  certain  amount  of  atropia 
will  be  more  perfect  in  the  case  of  one  or  more  of  the  antagonistic 
actions  than  in  that  of  others  ;  and  that  with  certain  doses  of  the  two 
substances  such  incompleteness  of  counter-action  may  exist  as  would, 
even  without  the  occurrence  of  «^7«-antagonized  action,  suffice  for  the 
production  of  death." 

The  Edinburgh  committee  confirm  Eraser's  statements,  but  find  that 
the  range  of  antagonisms  is  even  more  restricted  than  the  limit  fixed  by 
this  investigator. 

Dr  Brunton  has  drawn  attention  to  the  antagonism  between  atropia 
and  the  poisonous  principle  of  fungi- muscarin.  Dr.  Schmiedeberg 
had  previously  pointed  out  an  antagonism  in  respect  to  their  action  on 
the  heart  •  thus,  whilst  topically  applied  atropia  will  arrest  the  heart  of  a 
frog  a  mere  trace  of  muscarin  applied  to  this  organ  will  sometimes 
restore  the  pulsations  even  after  the  heart  has  ceased  beating  for  four 

^°The  poisons  have  likewise  an  antagonistic  action  on  the  pulmonary 
blood-vessels.  Muscarin  produces  intense  dyspnoea  and  empress  of 
the  arterial  system,  so  that  cut  arteries  scarcely  bleed  at  all,  effects  which 
Brunton  has  proved  to  depend  on  spasm  of  the  pulmonary  vessels.  He 
narcotized  an  animal  with  chloral,  and,  after  the  lungs  were  exposed 
kept  it  alive  by  means  of  artificial  respiration,  m  which  sta  e  a  dose  of 
mu'^carin  caused  blanching  of  the  lungs,  distension  of  the  nght  side  of 
the  heart  and  vena  cava,  and  shrinking  of  the  left  ventricle.  A  little 
Itrop  a  now  injected  into  the  jugular  vein  at  once  removed  these  ,^eno- 
mena-  the  lungs  became  rosy,  the  distension  of  the  right  side  of  the 
heart  ;ubs  d  df,nd  the  left  ventricle  regained  its  natural  size.  Atrop  a 
Removed  te  iyspncea  as  well  as  the  other  symptoms  produced  by 

"^Muscarin  moreover  stimulates  the  terminations  of  the  chorda  tympani 
ner"  increases  salivary  secretion,  exhibiting  in  this  respect  also  ..n 
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antagonism  to  atropia.  Muscarin  also  excites  copious  perspiration.  (See 
Muscarin.) 

There  is  a  well-marked  and  interesting  antagonism  between  atropia 
and  jaborandi.  Jaborandi  excites  profuse  perspiration  and  salivation, 
and  when  applied  to  the  eye  it  contracts  the  pupil,  and,  as  Mr.  John 
Tweedy  has  shown,  causes  tension  of  the  accommodative  apparatus ; 
in  these  respects  being  obviously  the  antagonist  of  atropia.  Jaborandi 
also  produces  a  dull  pain  over  the  eyes,  sometimes  associated  with 
giddiness ;  likewise  over  the  pubes,  with  an  urgent  desire  to  pass  water, 
in  these  results  as  regards  symptoms  corresponding  to  the  action  of 
atropia ;  yet  even  in  this  respect  these  drugs  are  unopposed ;  for  the 
injection  of  ^^-^  gr.  of  atropia  not  only  speedily  checks  the  sweating  and 
salivation  produced  by  jaborandi,  but  checking  also  the  headache  and 
pain  over  the  pubes  with  desire  to  pass  water.  Mr.  Langley  has  pointed 
out  that  these  drugs  are  antagonistic  as  regards  their  action  on  the 
heart ;  thus,  jaborandi  at  first  slows  and  then  arrests  the  heart  in  diastole, 
whilst  atropia  restores  the  heart's  action  even  after  its  arrest  for  a  con- 
siderable time.  Atropia,  as  we  have  seen,  paralyzes  the  terminations  of 
the  pneumogastric  nerves,  and  Langley  shows  that  jaborandi  at  first 
stimulates  and  then  paralyzes  these  nerves.  Its  antagonistic  effects  on 
the  heart  are  not  due  to  its  influence  on  the  pneumogastric,  for  it  slows 
and  stops  the  heart  after  the  complete  paralyzation  of  the  pneumo- 
gastrics  by  curare.  The  effect  of  jaborandi  on  the  human  heart 
appears  to  be  different,  for  in  a  large  number  of  observations  I  found 
that  jaborandi  always  considerably  quickened  this  organ.  In  two 
respects  these  drugs  agree ;  thus  each  flushes  the  face,  and  both  affect 
children  much  less  than  adults.  (See  Jaborandi.) 

Atropia  is  antagonistic  to  bromal.  Bromal  ordinarily  destroys  life  by 
mcreasmg  the  bronchial  and  salivary  secretion,  to  so  great  an  extent 
that  the  animal  is  choked  by  it.  Now  atropia  checks  these  secretions 
and  thus  prevents  the  lethal  effect  of  bromal.  But,  on  the  other  hand  it 
need  hardly  be  said  that  bromal  will  not  prevent  the  fatal  effect  'of 
atropia,  for  this  drug  does  not  destroy  life  by  its  influence  on  the 
bronchial  mucous  membrane  or  salivary  glands. 

Dr.  John  Harley  points  out  an  interesting  antagonism  between 
aconitia  and  belladonna.  He  poisoned  a  dog  with  aconitia  and 
reduced  the  pulse  to  65  and  75  per  minute,  and  then  gave  gr  of 
atropia  with  the  speedy  effect  of  both  quickening  and  strengthenin'/the 
heart,  and  m  three-quarters  of  an  hour  the  heart  beat  300  per  minute 
bemg  230  beats  faster  than  before  the  administration  of  atropia' 
Harley  adduces  th,s  experiment  to  show  that  atropia  affects  the  heart 
by  Its  stimulating  action  on  the  sympathetic,  and  thus  atropia  bod 
stretigthened  and  quickened  the  heart's  beats;  but  whilst  atfopia  by 
paralyzing  the  vagi  might  quicken  the  heart  it  could  not  increase  its 
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Strength,  this  being  probably  due  to  the  action  of  the  atropia  on  the 
excito-motorv  cardiac  apparatus. 

Preyer  maintains  that  atropia,  by  paralyzing  the  peripheral  branches 
of  the  vagus  nerve,  will  prevent  the  arrest  of  the  heart's  contractions, 
by  hydrocyanic  acid,  and  is  thus  an  antidote  to  it. 

That  atropia  is  separated  from  the  body  in  part  by  the  urine  may  be 
proved  by  putting  into  the  eye  some  of  this  secretion  voided  by  one  to 
whom  belladonna  has  been  given.  J.  Harley  states  that  atropia  is 
ehminated  from  the  body  mthin  two  hours,  none  after  that  time  being 
found  in  the  urine. 

Dr.  Garrod  has  shown  that  caustic  fixed  alkalies  destroy  the  active 
principle  of  belladonna,  hyoscyamus,  and  stramonium,  but  that  carbonates 
and  bicarbonates  of  potash  and  soda  do  not  destroy  it.  Lime-water, 
too,  is  equally  destructive  ;  hence  it  has  been  recommended  as  an 
antidote  in  poisoning  by  belladonna.    (J.  Harley.) 


ETHYL-ATROPIUM.  METHYL-ATROPIUM. 

The  action  of  these  substances,  in  which  an  atom  of  ethyl  or  methyl  is 
substituted  for  a  molecule  of  H.  in  atropia  has  been  studied  by  Fraser 
with  his  accustomed  thoroughness  and  ability.  In  conjunction  with 
Mr.  Murrell  I  have  studied  the  action  of  ethyl-atropium.  Fraser  expe- 
rimented with  iodide  of  methyl-atropium,  sulphate  of  methyl-atropium, 
and  iodide  of  ethyl-atropium.  We  experimented  with  uncombined 
crystalline  ethyl-atropium,  prepared  for  us  by  Mr.  Wright,  under  the 
direction  of  Dr.  Graham,  Assistant  Professor  of  Chemistry  at  Univer- 
sity College. 

From  experiments  on  frogs,  Fraser  concludes  that  these  substances  paralyze  the 
terminations  of  the  motor  nerves,  leaving  unaffected  the  sensoiy  nerves  and  spinal 
cord.  Our  experiments  led  us  to  conclude  that  ethyl-atropium  paralyzes  the  motor 
nerves  and  the  spinal  cord,  but  leaves  the  sensoiy  nerves  unaffected. 

Both  Fraser  and  we  find  that  these  compounds  do  not  tetanize. 

Fraser  ascertained  that  whilst  atropia  produces  in  dogs  both  paralysis  and  convul- 
sions, ethyl-atropium  induces  only  paralysis. 

His  experiments  on  rabbits  show  that  these  substances  powerfully  paralyze  tlie 
cardiac  inhibitory  fibres  of  the  vagi. 

In  fatal  doses,  Fraser  finds  that  ethyl-atropium  slightly  dilates  the  pupi  .  We  ha%e 
given  it  to  men  in  doses  sufficient  to  produce  decided  symptoms,  but  without  causing 
any  dilatation  of  the  pupil.  We  all  find  that  its  topical  apphcat.on  to  eye  wideb^ 
dilates  the  pupil ;  but  our  experiments  on  man  show  that  m  twelve,  or  twenty-fou. 
hours,  the  dilatation  nearly  or  quite  passes  off  .    ,  ,        j,,^^  narked 

In  our  experiments  on  man  this  drug,  given  in  doses  sufficient  to  P-du  e  maik 
symptoms,  neither  strengthened  nor  quickened  the  heart ;  hence  we  may  infer  that 
the  doses  we  gave,  it  does  not  in  man  paralyze  the  vagi. 
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In  man,  a  dose  of  one  grain,  given  hypodermically,  produces  decided  but  transient 
paralysis,  the  patient  being  unable  to  stand  or  walk,  and  the  head  dropping  rather 
towards  the  shoulder  or  chest,  and  the  upper  eyelids  drooping.  Fraser  finds  that  in 
fatal  doses  it  produces  complete  paralysis  in  dogs  and  rabbits. 

In  man,  ethyl-atropia  excites  pain  over  the  eyes,  but,  unlike  atropia,  it  does  not 
excite  delirium  nor  produce  coma,  nor  does  it  check  the  salivary  or  the  cutaneous 
secretion. 

Fraser  finds  that  these  compounds  act  more  powerfully  on  frogs,  and  rabbits,  and 
dogs  than  atropia.  Our  observations  confirm  his  statement  as  regards  frogs,  but  we 
find  that  the  action  of  ethyl-atropium  on  man  is  far  feebler  than  that  of  atropia.  Thus 
a  grain  given  hypodermically  excites  merely  slight  but  distinct  symptoms,  whilst  a 
grain  of  atropia  produces  great  weakness  and  sleep,  lasting  some  hours,  with 
delirium. 

It  seems,  therefore,  that  atropia  confoi-ms  to  Fraser's"  law,  namely,  that  a 
tetanizing  alkaloid,  when  converted  into  an  eythyl  or  methyl  compound,  loses  its 
tetanizing  action,  and  produces  paralysis  of  the  motor  nerves.  But  in  the  conversion 
of  atropia  into  ethyl-atropium  and  methyl-atropium,  many  of  the  other  effects  of 
atropia  are  lost ;  thus,  like  atropia,  these  compounds  dilate  the  pupil,  paralyze  the 
terminations  of  the  cardiac  inhibitory  vagus  fibres,  and  paralyze,  in  a  far  greater 
degree,  the  motor  nerves,  whilst  it  loses  the  atropia  properties  of  tetanizing,  or 
diminishing  the  salivary  and  cutaneous  secretion,  of  affecting  the  brain,  and,  according 
to  Fraser,  of  paralyzing  the  cord. 

In  respect  to  the  effect  of  these  compounds  on  the  cord,  we  suggest  that  there 
may  have  been  some  slight  difference  in  the  preparation  used  by  Fraser,  and  that 
prepared  for  us.  Our  observations  were  very  carefully  performed,  and  we  believe 
they  may  be  relied  upon,  and  we  feel  equally  sure  that  Fraser's  are  likewise  trast- 
worthy;  and  we  can  only  reconcile  the  discrepancy  between  us  by  the  foreeoine 
assumption.  s  b 
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In  many,  if  not  in  all  respects,  the  effects  of  this  drug  correspond  to 
those  of  belladonna  and  stramonium.    Thus  it  flushes  the  face  dries 
the  mouth  and  throat,  dilates  the  pupil;  produces  a  subdued  form  of 
dehnum  and  hallucination,  and  in  large  doses  comatose  sleep.  It  greatly 
quickens  and  strengthens  the  heart's  contraction,  and  sometimes  pro- 
duces a  red  rash,  which,  like  that  of  belladonna,  may  be  patchv  It 
increases  the  quantity  of  urine.    In  some  observations  made  by  Mr 
Pearse  and  myself,  it  failed  to  produce  increased  action  of  the  kidnevs 
Lawson);  poisonous  doses  produce  a  drunken  gait,  from  loss  of  volun- 
tary power,  the  drug  probably  acting  on  the  nervous  system  like  bella 
donna^  Mr.  Clifford  Gill  tells  me  that  hyoscyamia  given  in  1  rge  d  es" 
will  induce  nausea  and  vomiting,  and  that  patients  in  describing  the 
sensations  say  that  it  produces  a  feeling  of  "  sea-sickness,"  or  "  deadlv 
sea-sickness."    In  some  valuable  papers.  Dr.  Robert  Laws^  h^ 
recommended  hyoscyamia  in  various  forms  of  mania,  with  the  v^J  of 
producmg  sleep,  and  substituting  a  mild  for  a  more  ac  ive  and  ob2ate 
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delirium.  He  gives  a  grain  to  a  grain  and  a  half,  which  in  fifteen 
minutes  generally  induces  sleep,  lasting  ten  to  twelve  hours,  when  the 
patient  wakes  free  from  delusions.  Smaller  doses  produced  only 
delirium  due  to  the  drug  without  sleep.  Hyoscyamia  is  especially 
useful  in  the  more  violent  forms  of  intermittent  mania,  when  it  is 
difficult  to  restrain  the  patient.  It  quiets  a  patient  at  once  through  its 
action  on  the  nervous  system.  I  have  tried  this  drug  in  a  few  cases,  and 
my  observations,  in  common  with  other  observers,  entirely  corroborate 
the  statements  of  Dr.  Lawson. 

I  have  tried  it  in  four  cases  of  delirium  tremens,  but  without  any  very 
satisfactory  results.  Small  doses  failed  to  produce  sleep,  but  simply 
quieted  the  violent  patient  and  substituted  the  muttering  delirium  of 
hyoscyamia  for  the  uncontrollable  delirium  of  the  disease.  Larger  doses 
produced  many  hours'  sleep,  but,  on  waking,  the  delirium  and  general 
condition  were  unamended.  In  one  case  we  gave  the  alkaloid  several 
nights  successively,  but  without  any  benefit ;  then  a  dose  of  chloral 
made  the  patient  sleep  all  night,  and  with  much  improvement  next  day. 
It  will  probably  be  useful  in  cases  where  the  patient  is  very  violent, 
and  irrestrainable,  with  delirium  like  that  of  acute  intermittent  delirium. 

Hyoscyamus  is  generally  used  to  produce  sleep  when  opium  disagrees. 
It  has  also  been  employed  in  neuralgia. 

Like  atropia,  hyoscyamia,  as  Dr.  Garrod  proves,  is  destroyed  by  the 
fixed  caustic  alkalies. 

The  effects  of  hyoscyamia  are  so  similar  to  those  of  atropia  and 
daturia  that  I  determined  to  compare  the  operation  of  these  three 
alkaloids  in  a  case  of  acute  mania,  and  found  that  they  produced  almost 
identical  effects. 

The  following  observations  were  made  by  Mr.  J.  S.  Bury  and  myself:— 
E.  R.,  aged  twenty- two,  a  nurse  at  University  College  Hospital,  seemed  one  night 
when  on  duty  to  be  odd  in  her  manner  ;  next  day  she  was  unmistakably  mad.  She 
lay  in  bed  with  her  eyes  closed,  disvegardful  of  everything  around  her.  She  talked 
incoherently,  and  when  asked  a  question  made  allusion  to  a  different  subject.  Her 
temperature  was  99,  pulse  104,  her  breathing  irregular.  Her  bowels  were  consti- 
nated  Bevond  her  madness  we  could  not  discover  any  disease.  Her  manner  soon 
changed,  for  next  day  she  sat  up  in  bed,  looking  vacantly  around  her,  and  continued 
in  tSfs  s  ate  day  and  night,  getting  no  sleep  in  spite  of  narcotics.  Her  delusion  took 
a  religious  form,  and  she  showed  a  suicidal  tendency.  She  very  rapidly  lost  flesh 
Lr  ey  s  becam  sunken,  notwithstanding  she  took  a  fair  amount  of  milk  and  beef- 
Z  Her  tongue  was  always  dry,  and  her  temperature  normal.  She  passed  ..e  y 
,  ;g  involuntfrily.    Unless  we  could  give  her  sleep  we  felt  that        "-t  soo  di 
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these  different  remedies  are  given  subsequently  in  a  table.    With  sleep,  X 
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health  of  the  patient  greatly  improved,  but  her  mind  continued  in  the  same  feeble 
state. 

The  first  dose  of  hyoscyamia  flushed  her  face  and  hands  a  deep  red,  but  this  effect 
was  not  afterwards  noticed.  Before  the  use  of  hyoscyamia,  her  tongue,  as  we  have 
said,  was  always  dry,  and  the  day  after  the  first  dose  it  was  drier  than  usual ;  but 
subsequently,  to  our  astonishment,  the  tongue  was  always  moist  in  the,daytime,  though 
it  became  veiy  dry  for  some  hours  after  each  dose  of  the  alkaloid.  We  were 
astonished  also  to  find  that,  after  the  second  or  third  day,  the  skin  was  always  moist 
during  the  day ;  during  the  early  part  of  this  treatment  her  tongue  was  very  red, 
though  moist  and  clean,  but  afterwards  it  became  quite  natural.  About  a  week 
before  she  left  hospital  to  go  home  she  was  allowed  to  get  up,  and  she  constantly  walked 
slowly  about  the  ward,  kneeling  down  before  the  other  patients.  We  were  unable 
to  take  the  pulse  very  frequently,  or  otherwise  very  closely  study  the  effects  of  this 
large  dose  of  hyoscyamia,  as  we  were  afraid  lest  we  should  wake  her,  and  we  felt 
that  her  life  depended  on  her  getting  sound  refreshing  sleep.  After  the  first  dose  of 
hyoscyamia,  the  pulse  rose  from  104  to  144  in  half  an  hour ;  in  an  hour  it  had  fallen 
to  120,  and  then  gradually  declined,  till  after  eight  or  nine  hours  it  again  beat  100. 
The  respirations  were  not  hurried.  After  the  second  dose  the  pulse  rose  from  104 
to  125.  On  the  following  nights  the  pulse  was  veiy  little  affected.  On  the  twelfth 
day  of  her  illness  her  pulse  fell  to  80.  We  may  add  that  throughout  her  pupils  were 
widely  dilated.  We  now  give  a  table  showing  the  effect  of  the  various  alkaloids  in 
producing  sleep  : — 


Date. 


Nov 


1876 
Oct.  21 
22 

23 
24 


25 
26 

27 
28 
29 
30 

31 
I 

2 

3 
4 
5 
6 

7 
8 

9 
10 
II 
12 
13 
14 
IS 
16 


Medicine. 


nixx. 


Wlioo  (in 

(?) 

i 


Liq.  Morph 
Same 
Same 

Liq.  Morph. 

three  doses) 
Hyoscyamia,  gr.  i 
Hyoscyamia,  gr.  i 
Same 
Same 

Sulphate  of  atropia,  gr 
Hyoscyamia,  gr.  I 
Sulphate  of  atropia,  gr.  ^ 
Sulphate  of  atropia,  gr.  i 
Hyoscyamia,  gr.  i 
Daturine,  gr.  i 
Ethyl-atropium,  gr.  i 
Hyoscyamia,  gr.  i 
Same 

Daturine,  gr.  i 
Sulphate  of  atropia,  gr.  I 
Hyoscyamia,  gr.  i 
Daturine,  gr.  i 
Sulphate  of  atropia,  gr.  i 
Hyoscyamia,  gr.  i. 
Daturine,  gr.  i. 
Sulphate  of  atropia,  gr.  I 
Ethyl-atropium,  gr.  i 
Sulphate  of  atropia,  gr.  i 


Time  given. 


Bedtime 


4  P.M. 

7 

7-45  >, 
8.15  „ 
5 

11.45  A.M. 
9.7  P.M. 

8  „ 

8.15  „ 

8.IS  „ 

8.30  >, 

10. 15  A.  M. 
8  P.M. 

8 

8.15  „ 
8.30  „ 
8.30  „ 
8.30  „ 
8  „ 
8.30  „ 
8.3^,, 

8.  30  P.M. 


Interval 
before 
sleep. 


I  hr. 

I I  hrs. 
1 1  hrs. 

hrs. 

hrs. 

1  hr.  8  m. 

2  hrs. 
I  i  hrs. 
I  hr. 

1  hr.  5  m. 
li  hrs. 

2i  hrs. 

2  hrs. 
2  hrs. 
2  hrs. 
15  hrs. 

f  hr. 
I  hr. 
I  hr. 
No  sleejD 
li  hrs. 


Duration 
of 
sleep. 


None 
None 
None 

None 
I  Si  hrs. 
11^  hrs. 

95  hrs. 

8  hrs. 
No  sleep 
III  hrs. 

7I  hrs. 

7i  hrs. 

9 1  hrs. 

8  hrs. 
No  sleep 
135  his. 

9i  hrs. 

7  hrs. 

7  hrs. 

8  hrs. 

6  hrs. 
6i  hrs. 
7i  hrs. 

7  hrs. 

7  hrs. 

8  hrs. 
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Hence,  excluding  the  first  two  nights  with  hyoscyamia,  during  which  time  the 
patient  appeared  to  grow  somewhat  accustomed  to  the  drug,  and  thus  it  seemed  to 
lose  some  of  its  effect,  we  find  that  hyoscyamia,  on  an  average,  produced  nine  and  a 
halt,  sulphate  of  atropia  seven  and  a  quarter,  and  daturine  seven  and  three  quarters 
hours'  sleep. 

It  thus  appears  that  in  cases  of  madness  or  delirium,  sulphate  of  atropia  and 
daturine  are  as  efficacious,  or  nearly  so,  as  the  far  more  expensive  alkaloid  hyoscyamia. 
Perhaps  it  may  be  objected  that  the  sleep  she  latterly  obtained  was  natural  sleep, 
not  at  all  due  to  the  alkaloids  ;  but  the  preceding  table  shows  that  on  the  night  she 
took  a  too  small  dose  of  sulphate  of  atropia,  and  on  the  night  she  took  ethyl- 
atropium,  she  had  not  even  five  minutes'  sleep  ;  the  nights  were  absolutely  sleepless. 
The  sleep  was  veiy  heavy,  but  the  patient  could  be  waked,  but  immediately  relapsed 
into  sleep.  Sometimes  the  breathing  was  a  little  stertorous.  She  slept  with  her 
mouth  wide  open.  We  deferred  publishing  the  case  for  some  weeks,  that  we  might 
ascertain  how  the  patient  progressed  after  leaving  the  hospital,  as  we  felt  that 
possibly  the  alkaloids  might  have  caused  some  of  her  delirium,  though  this  was 
improbable,  for  the  delirium  of  belladonna  usually  subsides  in  less  than  twenty-four 
hours,  and  yet  in  this  case,  when  she  took  ethyl-atropia  (a  drug  which  does  not  affect  the 
brain)  and  got  no  sleep,  the  delirium  was  always  worse  the  day  following  the  sleepless 
night. 

About  a  week  after  reaching  home  she  began  to  improve,  and  the  report  in  a  letter, 
dated  December  7,  says,  "  For  the  last  ten  or  eleven  days  she  has  been  quite  sensible. 
She  is  quite  cheerful,  but  her  eyes  are  too  weak  to  read  much  at  present."  The  effect 
of  the  alkaloids  on  her  eyes  had  not,  it  seems,  quite  disappeared  twenty-one  days 
after  the  last  dose  of  alkaloid. 


STRAMONIUM. 

Stramonium  produces  symptoms  very  similar  to  those  induced  by 
belladonna.  A  stramonium  ointment,  used  at  the  Middlesex  Hospital, 
is  made  by  mixing  half  a  pound  of  fresh  stramonium  leaves  with  two 
pounds  of  lard,  and  gently  heating  till  the  leaves  become  friable,  then 
straining  through  lint.  This  ointment  spread  on  lint  and  applied  thrice 
daily  relieves  pain.  Stramonium,  smoked  with  or  without  tobacco,  is 
mainly  used  to  reduce  spasm  in  asthma.  It  is  especially  valuable  in 
pure  asthma,  that  is  when  the  lungs  are  structurally  free  from  disease, 
and  is  useless  when  the  dyspnoea  is  due  to  heart  disease.  Twenty  grains 
of  the  dried  leaves,  or  ten  of  the  powdered  dry  root,  may  be  smoked, 
inhaling  meanwhile  into  the  lungs ;  or  an  inverted  tumbler,  into  which 
fumes  have  been  puffed  until  it  is  filled,  may  be  placed  over  the  mouth, 
and  the  contents  inhaled  by  a  deep  inspiration.  It  excites  a  good  deal 
of  cough.  The  inhalation  may  be  repeated  again  and  again.  It  is 
better  to  smoke  the  plant  unmbced,  as  few  can  draw  the  fumes  of 
tobacco  into  the  lungs  without  great  discomfort.    There  is  no  doubt 
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that  in  many  cases  of  asthma  stramonium  is  very  successful ;  but  in 
others,  without  apparent  reason,  it  fails,  and,  even  when  it  succeeds,  its 
influence  gradually  diminishes  by  use.  Sometimes  datura  tatula  suc- 
ceeds when  datura  stramonium  has  failed.  Dr.  Salter  believed  that 
stramonium  often  failed  owing  to  the  badness  of  the  preparation,  and 
he  advised  asthmatics  to  grow  and  prepare  their  own  stramonium.  Its 
effect  is  more  manifest  when  employed  at  the  very  commencement  of 
an  attack,  affording  but  little  reHef  when  the  paroxysm  is  fully  developed. 
Cold  stramonium  smoke  can  sometimes  be  inhaled  when  the  hot  is 
intolerable.    It  has  been  used  in  neuralgia. 

Like  belladonna  and  hyoscyamus,  its  active  principle,  as  Dr.  Garrod 
has  shown,  is  destroyed  by  caustic  potash  and  caustic  soda. 


HYDROCYANIC  ACID.    CYANIDE  OF  POTASSIUM. 

These  poisonous  substances  are  destructive  alike  of  animal  and  vege- 
table life. 

When  appHed  to  the  skin  for  a  long  time,  solutions  of  these  sub- 
stances, particularly  the  cyanide,  excite  some  inflammation  on  account 
of  their  alkalinity. 

Kept  in  contact  with  the  skin  for  awhile,  they  diminish  sensibility. 
Formerly  they  were  employed  externally  in  painful  diseases,  such  as 
neuralgia  and  rheumatism  ;  now,  however,  they  are  quite  superseded  by 
more  successful  remedies.  But  in  allaying  the  tormenting  itching  of 
urticaria,  hchen,  eczema,  and  prurigo,  they  are  undoubtedly  very 
serviceable.  The  itching  skin  should  be  bathed  with  a  lotion  made  of 
a  drachm  of  the  cyanide  of  potassium  to  a  pint  of  water,  or  thirty 
drops  of  hydrocyanic  acid  to  the  ounce  of  water  or  glycerine.  In 
respect  to  the  cyanide,  the  action  of  the  prussic  acid  is  assisted  by  the 
potash  in  combination  with  it.  It  need  hardly  be  observed  that  such 
a  lotion  must  not  be  applied  to  broken  skin  for  fear  of  poisoning  by 
absorption. 

Dr.  Gee  employs  sulpho-cyanide  of  potassium  in  tinea  tonsurans. 
He  recommends  the  hair  to  be  kept  close  cut,  and  that  the  scalp  should 
be  washed  twice  a  day  with  warm  water  and  soap,  and  after  drying 
the  head,  the  patches  should  be  well  rubbed  with  a  lotion  composed 
of  half  an  ounce  of  sulpho-cyanide  of  potassium,  i  ounce  of  glycerine 
and  7  ounces  of  water.  The  scalp  should  be  covered  night  and  day 
with  lint  soaked  in  this  lotion,  superimposing  a  piece  of  oiled  silk  •  a 
stronger  solution  is  apt  to  excite  eczema.  '  ' 
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^  The  acid  possesses  a  bitter  characteristic  taste,  and  excites  a  sensa- 
tion of  itching  in  the  mouth.  It  stimulates  the  flow  of  sahva,  possibly 
by  its  action  on  the  mucous  membrane  of  the  mouth. 

Taken  in  moderate  doses,  in  a  healthy  stomach  the  acid  appears 
neither  to  produce  nor  to  undergo  change  ;  it  is  nevertheless  much  used, 
frequently  with  benefit,  in  painful  diseases  of  this  organ,  as  in  chronic 
ulcer,  cancer,  chronic  gastritis,  gastralgia,  &c.  Not  only  does  it 
occasionally  mitigate  the  pain  of  these  affections,  but  it  may  also  check 
vomiting. 

Hydrocyanic  acid  passes  very  speedily  into  the  blood,  and  is  as 
speedily  eliminated,  probably  with  the  breath ;  hence,  if  life  can  be 
supported  for  half  an  hour  after  a  poisonous  dose  the  patient  is  generally 
safe. 

How  it  destroys  life  is  still  a  disputed  question.  Being  fatal  equally 
to  plants  and  animals,  it  is  not  necessary  that  it  should  act  on  the 
nervous  centres,  as,  from  the  rapidity  of  its  action,  has  been  supposed. 
From  his  experiments  on  frogs,  Kolliker  concludes  that  it  paralyzes  first 
the  brain,  next  the  cord,  and.  then  the  motor  nerves,  the  paralysis 
extending  from  the  trunk  to  the  periphery.  It  paralyzes  the  heart,  its 
action  ceasing  in  the  diastole.  The  voluntary  muscles  soon  lose 
their  irritabihty,  and  become  stiff. 

Preyer  maintains  that  large  doses  of  hydrocyanic  acid  paralyze  the 
heart  at  once  ;  that  moderately  fatal  doses  deprive  the  blood  of  oxygen  ; 
and  that  as  belladonna  paralyzes  the  peripheral  branches  of  the  vagus, 
and  at  the  same  time  stimulates  the  nervous  centres  of  respiration, 
atropia  in  these  cases  hypodermically  injected  will  prevent  death. 


OPIUM  AND  ITS  PREPARATIONS. 

Small  doses  of  opium  excite  tetanus  in  frogs ;  but  birds,  such  as 
ducks,  chickens,  and  pigeons,  cannot  be  poisoned  by  crude  opium,  by 
aqueous  extract,  nor  by  black  drop  (acetum  opii),  given  internally ;  and 
morphia  salts  must  be  given  in  enormous  doses.  Morphia  employed 
hypodermically  in  very  large  doses  never  causes  sleep  nor  stupor,  but 
convulsions.  Thebaia  is  a  tetanizing  agent  inferior  only  to  strychnia 
and  brucia.  Narcotina,  almost  without  effect  on  man,  destroys  birds  m 
doses  of  two  to  seven  grains  when  used  hypodermically.  Codia  is  a 
fatal  convulsive  agent  to  pigeons.  Meconia  given  internally  causes 
emesis,  but  is  harmless  when  injected  under  the  skin.  Narceia  has  no 
perceptible  influence  except  to  disturb  the  respiration  slightly.  Cryp- 
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topia  in  doses  of  one-fifth  to  one-half  a  grain  has  no  effect.  None  of 
these  agents  cause  sleep  in  pigeons,  ducks,  or  chickens.  (Dr.  Weir 
Mitchell.) 

Dogs,  cats,  and  rabbits  require  larger  doses  of  opium  to  produce 
stupor  or  sleep,  which  is  generally  accompanied  by  convulsions.  In  the 
lower  animals,  Uke  frogs,  opium  only  excites  tetanus  ;  but  as  we  ascend 
in  the  animal  kingdom  the  soporific  effects  become  apparent,  and  are 
most  marked  in  man.  Race  modifies  the  effects  of  opium,  for  it 
drives  the  Javanese  and  Malays  into  a  temporary  madness  ;  and  even 
among  Europeans  its  effects  vary  considerably  in  different  individuals. 
In  some  persons,  especially  women,  it  produces  much  excitement  but 
no  sleep,  the  excitement  being  sometimes  pleasant,  at  other  times 
extremely  disagreeable.  In  some  instances  if  it  fails  to  induce  sleep 
it  soothes,  and  pleasant  ideas  occupy  the  mind ;  with  other  persons  it 
induces  restlessness,  excitement,  and  even  delirium. 

Preparations  of  opium,  applied  by  means  of  poultices  or  friction, 
are  absorbed  by  the  unbroken  skin. 

Poultices  containing  laudanum  are  used  to  allay  the  pain  of  super- 
ficial and  even  of  deep-seated  inflammations,  and  enough  may  be 
absorbed  in  this  way  to  produce  deep  sleep.  Friction  considerably 
increases  the  absorption;  thus  liniment  of  opium,  well  rubbed  in, 
relieves  neuralgias,  pleurodynia,  and  myalgia.  The  abraded  skin  absorbs 
still  more  freely,  and  preparations  of  opium  or  morphia  are  appUed  to 
irritable,  cancerous,  and  simple  sores.  Morphia,  dissolved  in  glycerine 
and  spread  on  hnt,  is  a  useful  application  to  a  painful  cancerous  sore. 

The  hypodermic  injection  of  morphia,  originated  by  Dr.  Alexander 
Wood,  is  now  extensively  employed  to  reUeve  pain,  produce  sleep, 
prevent  spasm,  and  for  other  purposes,  and  is  preferable  to  the  admin- 
istration of  the  drug  by  the  mouth.  Its  action  is  more  rapid,  its  effects 
more  permanent,  and  it  neither  destroys  the  appetite  nor  constipates  the 
bowels.  At  first  not  more  than  a  sixth  part  of  a  grain  should  be 
mjected ;  a  larger  quantity  sometimes  produces  serious  symptoms. 

^  An  injection  not  unfrequently  causes  a  good  deal  of  excitement, 
giddiness,  even  intoxication,  great  nausea,  and  repeated  vomiting' 
followed  by  considerable  depression.  Often,  indeed,  the  patient  is 
unfitted  for  work  during  the  rest  of  the  day.  These  inconveniences 
however,  can  mostly  be  avoided  by  keeping  the  patient  recumbent  for 
some  hours  after  the  injection.  Belladonna  seems  to  obviate  these  un- 
pleasant symptoms,  if  combined  with  morphia  in  the  relative  proportion 
of  twenty  parts  of  morphia  to  one  part  of  atropia. 

An  injection  occasionally  produces  redness  of  the  face,  contraction 
of  the  jaw,  dyspncea,  clonic  spasms  of  the  limbs,  hammering  frequent 
pulse,  symptoms  which  last  about  five  minutes,  followed  on  their  decline 
by  violent  sweatmg.    These  symptoms  are  said  to  occur  when  the 


522 


OPIUM, 


injection  directly  enters  a  vein  (Nussbaum,  Muhe,  and  Hausman).  By 
long  persistence  in  hypodermic  injections,  the  system  becomes  habi- 
tuated to  opium,  so  that  not  only  must  the  quantity  be  increased,  but 
when  discontinued  a  patient  suffers  the  depressing  effects  of  an  opium- 
eater  deprived  of  his  opium.  Sometimes  so  severe  are  these  sufferings, 
that  patients  declare  that  the  distress  occasioned  by  the  intermission  of 
the  injection  is  worse  than  the  pain  itself.  The  injection  may  be  made 
in  any  part  of  the  body ;  but,  for  the  sake  of  convenience,  it  is  better 
to  choose  a  place  where  the  skin  is  loose.  A  fold  of  skin  should- 
be  pinched  up  firmly,  and  then  the  needle  is  thrust  quickly  through 
it  into  the  subcutaneous  tissue.  If  patients  dread  the  slight  pain  of 
the  puncture,  the  sensibility  of  the  skin  may  be  first  deadened  by  the 
ether  spray.  If  a  patient  administers  a  hypodermic  injection  to  him- 
self he  can  conveniently  nip  up  the  skin  with  a  wooden  clip,  this  con- 
trivance enabling  him  to  inject  the  solution  in  his  arm  when  of  course 
he  can  only  use  one  hand.  It  is  hardly  necessary  to  say  that  it  is  rarely 
advisable  to  allow  a  patient  to  administer  the  injection  himself.  Im- 
mediately after  the  injection,  a  sharp  smarting  pain  is  felt,  and  in  many 
cases,  a  large  fiat  weal,  like  that  of  urticaria,  soon  arises.  If  care  is 
taken  to  make  the  solution  as  nearly  neutral  as  possible,  the  pain 
is  much  reduced.  It  should  be  remembered  that  these  injections 
sometimes  leave  a  hard  horny  cicatrix;  hence,  it  is  important  to  inject 
some  part  of  the  skin  covered  by  the  clothes. 

Eulenberg  states  that  the  sensibility  round  the  punctured  spot  is 
lessened  if  the  injection  is  made  over  a  superficial  sensory  nerve ; 
and  that  the  sensibility  of  the  whole  skin  territory  of  this  nerve  is  some- 
what blunted. 

A  single  injection  sometimes  cures  recent  and  even  long-standing 
sciatica,  facial,  and  other  neuralgias,  but  it  usually  gives  only  temporary 
relief,  and  the  injection  must  be  repeated  from  time  to  time. 

Injections  continued  for  days,  weeks,  or  perhaps  months,  sometimes 
cure  obstinate  cases  of  neuralgia  and  its  allies.  Sometimes  every 
second  day,  or  twice  a  week,  is  sufficient  to  mitigate  the  pain  and  after 
a  time  to  cure.  A  single  injection  frequently  cures  lumbago  at  once ; 
but,  as  the  mere  insertion  of  a  needle  is  often  equally  efficacious,  some  of 
the  speedy  cures  attributed  to  the  injection  must  be  due  to  the  effect  of 
unintended  acupuncture.  Hypodermic  injection  reUeves  the  pam 
of  severe  pleurodynia,  but  most  cases  of  pleurodynia  yield  to  milder 
treatment.  It  is  particularly  efficacious  in  the  pain  of  renal,  bihary, 
and  intestinal  colic.  Although  not  often  required,  a  mild  morphia  in- 
jection will  allay  severe  toothache.  Morphia  injections  are  sometimes 
needed  to  relieve  the  pain  of  acute  inflammations,  like  pleurisy  and 
pneumonia,  but  are  rarely  required  unless  the  suffering  is  severe  or 
persistent. 
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Morphia  injections  are  used  to  produce  sleep.  Morphia,  subcu- 
taneously  injected,  acts  more  speedily  and  in  smaller  quantities  than 
when  swallowed. 

Morphia  is  injected  to  produce  sleep  in  acute  mania,  delirium  tremens, 
chorea,  &c.  In  deUrium  tremens,  even  when  bromide  of  potassium 
and  chloral  have  failed,  an  injection  often  speedily  produces  sleep.  A 
morphia  injection  is  useful  in  chorea,  when  the  movements  prevent 
sleep,  and  when  wakefulness,  by  weakening  the  patient,  increases  the 
movements.  Dr.  CHfiford  Allbutt  employs  morphia  injections  in  dyspepsia 
of  an  irritable  kind,  when  the  patient  is  spare,  fretful,  keen,  hasty,  or 
absent  in  manner,  with  a  tongue  too  clean,  red  at  tip  and  edges,  small 
pulse,  and  broken  sleep. 

Dr.  Allbutt  strongly  recommends  a  morphia  injection  in  the  dyspnoea 
of  heart  disease,  and  in  disease  of  the  large  vessels ;  in  the  pain  of 
angina  pectoris,  and  of  intra-thoracic  tumours.  By  removing  dyspnoea, 
it  permits  sleep,  and  recruits  the  worn-out  patient.  It  strengthens  the 
heart,  and  so  removes  congestion  of  the  lungs  and  face.  Dr.  Allbutt 
considers  it  less  useful  in  aortic  than  in  mitral  disease.  I  have  long 
employed  these  injections  in  heart  disease,  and  can  corroborate  Dr. 
Allbutt's  statements.  It  is  hardly  possible  to  exaggerate  the  relief  this 
treatment  confers  on  a  patient  suffering  from  cardiac  dyspnoea.  Almost 
directly  on  falling  asleep,  a  severe  sensation  of  dyspnoea  compels  the 
patient  to  awake  and  sit  upright  in  bed ;  a  patient  often  says  that  the 
distress  from  want  of  sleep  is  harder  than  other  serious  sufferings.  The 
appetite,  already  bad,  becomes  worse,  lack  of  sleep  and  weakness  rapidly 
sets  in.  In  such  a  case,  the  comfort  afforded  by  a  hypodermic  injec- 
tion IS  almost  incredible.  It  ensures  several  hours'  refreshing  sleep,  from 
which  the  patient  awakes  wonderfully  revived,  the  dyspnoeal  attacks  for 
the  next  twenty-four  hours  are  thus  warded  off.  The  heart,  thus  strength- 
ened, and  in  the  ease  of  mitral  disease  the  pulse  made  less  regular  and 
slower,  the  patient's  condition  is  not  only  notably  relieved,  but  his  life 
prolonged.  It  must  be  borne  in  mind  that,  in  heart  disease,  this  cardiac 
dyspncea  is  often  associated  with  another  form  of  dyspnoea  arising  from 
dropsy  of  the  pleura,  and  of  the  lung.  The  dyspnoea  due  to  these  two 
causes  is  permanent;  whilst  the  dyspnoea  due  to  the  heart  is  parox- 
ysmal, and  generally  occurs  only  on  falling  asleep.  The  hypodermic 
injection  of  morphia  will  not  relieve  permanent  dyspnoea  or  orthopnoea 
-conditions  best  treated  by  incisions  into  the  dropsical  legs,  to  drain 
away  the  dropsical  fluid.  In  cardiac  dyspncea,  a  sixth  of  a  grain  twice 
or  three  times  a  week  often  suffices,  but  the  dose  and  frequency  in 
severe  cases  must  be  gradually  increased  to  a  quarter  of  a  grain  each 
night.  Doctors  are  often  afraid  to  administer  morphia  in  the  case  of  a 
patient  propped  up  in  bed,  with  livid  ears,  nose,  and  nails,  with  dis- 
tended jugulars  and  dropsical  extremities,  with  weak,  frequent  and 
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irregular  pulse.  They  dread  lest  the  morphia  should  weaken  the  heart, 
make  the  patient  worse,  if  not  kill  him  outright.  This  fear  is  quite  ground- 
less, and  this  treatment  may  be  employed  without  any  apprehension  of 
injury  to  the  patient,  even  if  in  a  rare  instance  it  should  fail  to  benefit. 

Dr.  Spender  employs  morphia  injections  to  arrest  the  severe  vomit- 
ing of  pregnancy  and  other  obstinate  and  dangerous  forms  of  vomiting. 
An  injection  often  arrests  persistent  hiccup,  and  sometimes  puerperal 
convulsions;  it  has  likewise  been  successfully  employed  in  tedious 
labour,  produced  by  a  rigid  os  utero. 

Dr.  T.  J.  Gallaher,  of  Pittsburg,  and  more  recently  Dr.  John  Patter- 
son, of  Constantinople,  have  witnessed  great  benefit  from  the  hypodermic 
injection  of  morphia  in  cholera,  even  in  the  stage  of  collapse.  The 
cramps  and  vomiting  cease,  the  patient  falls  asleep,  the  skin  gradually 
becomes  warm,  and  the  pulse  returns.  They  employ  one-fourth  to  one- 
eighth  of  a  grain  of  morphia,  and  usually  one  or  two  injections  suffice. 
In  the  early  stages  the  patient  falls  asleep  and  wakes  almost  well.  Dr. 
Patterson  has  employed  this  treatment  for  children. 

Dr.  Braithwaite  has  successfully  given  small  doses  of  morphia  hypo- 
dermically  in  haemoptysis. 

A  hypodermic  injection  of  morphia  is  sometimes,  as  Mr.  Hunter  has 
pointed  out,  very  useful  in  melancholia.  I  have  seen  a  patient  who 
became  dreadfully  depressed,  whose  expression  became  completely 
altered,  and  who  at  these  times  was  weak  and  tottery,  and  without 
appetite.  Five  minutes  after  the  injection,  the  man  was  wholly  changed, 
and  had  become  himself  again.  His  depression  and  weakness  left  him, 
his  natural  expression  returned,  and  he  could  at  once  take  a  walk  of 
several  miles,  and  return  home  and  eat  a  good  meal.  It  is  a  most 
difficult  question  for  the  doctor  to  decide  whether  in  such  a  case  he 
should  permit  the  injection,  lest  the  patient  become  the  victim  of  the 
opium  habit.  But  I  must  confess  that,  seeing  the  wonderful  transfor- 
mation it  has  caused,  how  the  patient  has  passed  from  utter  wretched- 
ness to  happiness  and  serenity  of  mind,  that  I  have  not  been  able  to 
prohibit  its  use. 

Dr.  Buxton  Shillitoe  strongly  recommends  for  carbuncles  and  boils 
the  local  application  of  an  extract  of  opium  the  consistence  of  treacle. 
The  extract  must  be  thickly  smeared  three  or  four  times  a  day  over  and 
around  the  swelling.  Applied  early,  it  often  causes  the  boil  to  abort ; 
or  it  limits  its  progress  and  eases  pain.  After  the  extract,  Mr.  ShiUitoe 
applies  a  plaster,  composed  of  equal  parts  of  soap,  opium,  and  mercury, 
spread  on  thick  leather.  Should  suppuration  set  in,  he  lets  out  the 
matter,  and  applies  a  poultice  over  a  small  hole  cut  in  the  plaster. 

Dropped  into  the  eye,  laudanum,  and  solutions  of  morphia  cause 
smarting,  redness,  and  slight  inflammation  of  the  conjunctiva.  They 
contract  the  pupil,  but  less  so  than  if  administered  in  other  ways. 
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Opium,  however,  is  never  used  specifically  to  contract  the  pupil,  Calabar 
bean  effecting  this  more  safely,  easily,  and  thoroughly.  Opium  wine, 
dropped  into  the  eye,  is  used  to  relieve  the  pain  of  conjunctivitis,  and 
by  slight  stimulation  to  improve  the  condition  of  the  membrane.  The 
wine  of  the  present  Pharmacopoeia,  containing  spices,  must  not  be  so 
employed,  as  it  would  aggravate  the  mischief ;  but  the  wine  of  the 
Pharmacopoeia  of  1864  must  be  used.  Mixed  with,  either  tannin  or 
creosote,  opium  is  often  introduced  into  the  hollow  of  a  painful  tooth, 
and  if  the  pain  is  produced  by  inflammation  of  the  exposed  pulp,  this 
application  often  gives  relief. 

A  somewhat  full  dose  of  opium  produces  much  disagreeable  dryness 
of  the  mouth  and  throat.  The  same  annoying  symptom  follows  like- 
wise on  the  hypodermic  injection  of  morphia. 

The  preparations  of  opium  are  rarely  used  for  their  topical  effect  on 
the  throat,  but  I  think  that  their  good  effects  are  often  due  to  the  local 
action.  For  instance,  many  coughs,  as  in  some  cases  of  phthisis,  are 
really  produced  by  the  condition  of  the  throat,  where  it  is  red,  inflamed, 
and  even  ulcerated — a  condition  which  excites  much  irritation,  and  a 
frequent  hacking  cough,  especially  troublesome  at  night.  This  cough 
is  much  reheved  by  the  topical  application  of  morphia  dissolved  in 
glycerine,  honey,  or  treacle,  or  some  other  viscid  substance,  which 
causes  the  mixture  to  linger  some  time  over  the  irritable  membrane.  It 
is  well  known  that  the  cough  of  chronic  phthisis  is  often  best  treated 
by  directing  the  patient  to  retain  for  some  time  in  the  pharynx  a  weak 
solution  of  morphia  in  glycerine,  honey,  or  mucilage,  so  as  to  blunt  the 
irritability  of  these  parts,  and  allay  cough.  Hence,  too,  the  excellent 
effects  of  morphia  lozenges  allowed  to  dissolve  slowly  in  the  mouth. 
Even  in  coughs  entirely  dependent  on  lung  disease,  opium  or  morphia 
administered  so  that  the  medicine  clings  for  some  time  in  contact  with 
the  structures  just  outside  the  larynx,  appear  to  have  a  greater  influence 
than  when  the  medicine  is  conveyed  quickly  into  the  stomach.  This 
result  is  probably  due  to  the  fact,  heretofore  insisted  on,  that  drugs 
appear  to  possess  remedial  virtues  over  the  organs  of  the  body,  even 
when  applied  only  to  the  orifice  of  the  passages  leading  to  them. 

The  following  is  a  good  formula  to  allay  coughs  :  Morphia,  one-fortieth 
part  of  a  grain  ;  spirits  of  chloroform,  three  minims  in  a  drachm  of 
glycerine,  syrup  of  lemons,  diluted  honey  or  treacle,  repeated  frequently 
at  times  when  the  cough  is  troublesome,  till  the  paroxysm  is  subdued. 

It  is  often  taught  that  morphia  should  not  be  given  in  catarrh  or 
bronchitis.  When  the  expectoration  is  abundant,  and  there  is  duskiness 
of  the  skin  showing  deficient  oxidation,  opiates  or  other  narcotics  that 
produce  profound  sleep  must  of  course  be  given  very  guardedly,  other- 
wise the  expectoration,  during  sleep,  may  accumulate  in  the  lungs  and 
give  rise  to  serious  results.    On  the  other  hand  we  meet  with  cases  of 
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free  expectoration,  with  very  little  rhonchus,  and  no  signs  of  obstructed 
oxidation,  and  very  violent  and  frequent  cough.  In  such  cases  opiates 
relieve  cough  and  lessen  expectoration;  for  the  secretion  of  «  in 
he  bronchial  tubes  is  certainly  stimulated  by  violent  coughing,  and  when 
this  is  allayed  the  expectoration  becomes  much  less  abundant  That 
coughing  may  excite  secretion  in  the  bronchial  tubes  is  shomi  by  the 
common  fact,  that  if  a  patient  can  restrain  his  cough  the  expectoration 
becomes  less,  without  any  signs  of  accumulation  in  the  lungs. 

Taken  into  the  stomach,  opium  lessens  both  its  secretion  and  its 
movements,  and  consequently  checks  digestion.  Its  retarding  effect  on 
digestion  IS  exemplified  by  the  well-known  fact,  that  when  an  opiate  is 
given  too  near  a  meal,  the  food  vomited  hours  afterwards  is  only  very 
partially  digested.  Nay,  according  to  Bernard,  a  hypodermic  injection 
may  have  this  effect,  for  he  found  the  crops  of  pigeons  full  after  a  hypo- 
dermic dose  of  morphia.  Here  we  have  a  sufficient  reason  why  opiates 
should  not  be  given  shortly  before  or  after  a  meal,  unless  indeed  it  is 
intended  to  diminish  appetite,  or  to  hinder  the  natural  movements  of 
the  stomach. 

Opiates  not  uncommonly  excite  nausea  and  vomiting,  symptoms  very 
apt  to  occur  in  the  morning  after  a  night  dose. 

Opium,  or  its  alkaloid,  morphia,  is  given  to  quell  the  pain  of  many 
stomach  affections,  and  to  check  the  vomiting  which  may  accompany 
them.  Thus  it  is  useful  in  cancer  and  chronic  ulcer  of  the  stomach, 
and  in  chronic  gastritis  from  excessive  indulgence  in  alcoholic  drinks. 
Morphia,  in  small  doses,  combined  with  tonics,  taken  a  short  time  before 
meals,  is  very  efficacious  in  removing  the  pain,  the  nausea,  and  want  of 
appetite  so  often  connected  with  alcoholism.  In  the  treatment  of 
gastrodynia  with  heartburn.  Graves  employed  morphia  in  small  doses 
combined  with  bismuth. 

The  effects  of  opium  on  the  intestines  are  identical  with  those  on  the 
stomach ;  that  is  to  say,  it  checks  both  secretion  and  movement,  thus 
constipating  the  bowels  in  health  and  restraining  diarrhoea  in  disease. 
Constipation,  one  of  the  disagreeable  consequences  following  an  opiate, 
is  much  less  marked  when  morphia  is  employed  h3qDodermically. 

Some  persons  can  never  take  even  a  small  dose  of  laudanum  or  mor- 
phia without  their  motions  becoming  for  a  day  or  two  of  a  clayey  colour, 
and  their  urine  high-coloured. 

Opium,  or  its  alkaloid,  morphia,  is  very  frequently  and  very  benefici- 
ally given  in  both  acute  and  chronic  diarrhoea.  It  is  useful  in  the  acute 
forms,  after  the  expulsion  of  the  disturbing  irritant.  It  is,  moreover,  of 
great  use  in  the  chronic  diarrhreas  of  tuberculosis,  dysentery,  and  other 
organic  diseases. 

In  typhoid  fever,  opium,  in  small  doses,  given  at  night,  may  serve  a 
double  purpose.  In  wakefulness,  with  delirium,  whether  of  the  boisterous 
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or  muttering  kind,  opium  mil  often  produce  sleep  and  thus  check  the 
delirium,,  while  at  the  same  time  it  will  control  or  even  subdue  the 
diarrhoea. 

There  is  a  form  of  dyspepsia  and  diarrhoea  which  yields  to  small 
doses  of  opium.  There  is  probably  increased  peristaltic  action  of  the 
stomach  and  intestines,  so  that  the  food,  soon  after  it  is  swallowed,  is 
forced  in  a  half-digested  state  through  the  pylorus  into  the  intestines, 
where,  owing  to  its  crude  condition,  it  acts  as  an  irritant,  exciting  the 
vermicular  action,  already  acting  unduly,  so  that  a  diarrhoea  of  partially 
digested  food  occurs  soon  after  a  meal.  The  patient  suffers  from  a 
sensation  of  emptiness  and  hunger,  which  is  reUeved  for  a  short  time  by 
food ;  but  the  meal  being  imperfectly  digested,  and  expelled  through 
the  anus  long  before  it  can  be  absorbed,  the  system  is  imperfectly 
nourished,  and  these  uncomfortable  symptoms  soon  recur.  The  char- 
acteristic symptoms  are — sinking  at  the  stomach,  relieved  for  a  short 
time  by  taking  food,  and  the  occurrence  of  an  evacuation  of  partially 
digested  food  immediately  after  a  meal,  nay,  sometimes  even  before  it 
is  finished,  and  generally  at  no  other  time.  This  complaint,  a  common 
form  of  chronic  dyspepsia  in  children  from  six  to  twelve  years  of  age, 
is  quickly  arrested  by  administering  from  two  to  five  drops  of  tincture 
of  opium  a  few  minutes  before  each  meal,  a  dose  which  seems  to  check 
the  excessive  muscular  action,  and  so  enables  the  food  to  tarry  a  suffi- 
cient time  to  undergo  digestion.  Still  more  effective  in  such  cases  is 
arsenic. 

Colic  of  the  intestines  is  well  combated  by  small  doses  of  opium  or 
morphia  frequently  repeated.  As  this  painful  affection  is  generally 
accompanied  by,  and  is  dependent  on,  constipation,  a  purgative  should 
likewise  be  given.  The  opium  assists  the  purgative  by  relaxing  that 
contraction  of  the  intestines  which  hinders  the  passage  of  the  intestinal 
contents. 

Opium  quiets  the  intestinal  movements  in  inflammation  of  the  peri- 
toneum and  of  the  intestines,  or  in  wounds  of  the  abdomen. 

Opiates  are  administered  by  the  rectum  for  a  variety  of  purposes. 
Laudanum  is  usually  injected  mixed  with  an  ounce  of  decoction  of 
starch,  at  a  temperature  of  100°  or  thereabouts,  and  is  very  effectual  in 
checking  acute  and  chronic  diarrhoeas ;  and  in  those  severe  forms  of 
diarrhoea  which  sometimes  carry  off  young  children  in  a  few  hours,  a 
laudanum  injection  is  often  the  speediest  way  of  controlling  the  danger- 
ous flux.  When  other  methods  fail,  the  same  injection  often  checks  the 
purging  of  typhoid  fever,  or  of  tubercular  ulceration  of  the  intestines 
or  of  dysentery.  It  is  highly  useful  in  pain  of  the  bowels  and  of  the 
organs  in  the  neighbourhood  of  the  rectum.  Thus  an  opiate  injection 
will  generally  subdue  the  pain  and  frequent  micturition  of  cystitis,  and 
the  pain  arising  from  various  uterine  diseases.    A  suppository  of  opium 
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or  morphia  is  sometimes  introduced  into  the  rectum  as  far  as  the  finger 
can  conveniently  carry  it,  but  the  injection  of  the  laudanum  and  starch 
is  more  effectual. 

Opium  mixed  with  gall  ointment  is  an  excellent  application  to  painful 
bleeding  piles,  and  to  fissures  of  the  anus  which  cause  excruciating  pain 
with  each  evacuation.  Mild  purgatives  should  be  simultaneously 
employed. 

Opium  injected  into  the  rectum  is  absorbed  and  affects  the  distant 
organs  of  the  body.  A  rectal  injection  will  sometimes  induce  sleep 
when  the  ordinary  method  of  administering  it  by  the  mouth  completely 
fails.  In  obstinate  forms  of  dyspeptic  sleeplessness,  or  the  wakefulness 
of  convalescents  from  acute  disease,  the  injection  of  laudanum  by  the 
rectum  will  often  prove  successful.  Both  Dupuytren  and  Graves  state 
that  in  delirium  tremens  and  traumatic  delirium,  this  mode  of  giving 
opium  is  preferable  to  its  administration  by  the  mouth.  The  dose  of 
laudanum  injected  into  the  rectum  must  depend  on  the  nature  of  the 
case.  If  employed  to  relieve  local  pain,  a  small  quantity  will  generally 
suffice ;  but  to  produce  sleep,  a  dose  must  be  given  about  threefold  or 
fourfold  that  administered  by  the  stomach — at  least,  so  it  is  generally 
taught ;  but  an  ordinary  medicinal  dose,  even  when  given  by  the  rectum 
— well  cleared  out  previously  by  a  simple  enema  or  a  purgative — is  often 
amply  sufficient  to  ensure  sleep. 

The  active  principles  of  opium  readily  pass  unaltered  into  the  blood ; 
for  whether  the  opium  is  swallowed  or  injected  under  the  skin,  the  same 
symptoms  are  induced. 

To  one  unaccustomed  to  opium,  a  small  dose  produces  a  soothing 
and  luxuriant  calm  of  mind,  followed  in  the  course  of  forty  or  fifty 
minutes  by  a  disposition  to  sleep ;  if  this  does  not  happen,  it  gives 
general  repose  to  both  body  and  mind.  The  pulse  at  first  quickens 
slightly,  in  ten  to  twenty  minutes  by  eight  to  ten  beats ;  but  in  half  or 
three-quarters  of  an  hour,  it  again  falls  ;  at  first  it  is  made  stronger  and 
more  resistent.  The  mouth  and  pharynx  are  dry,  and  perspiration  often 
breaks  out.  Larger  doses,  as  from  two  to  three  grains,  generally  at  first 
produce  much  excitement,  with  noises  in  the  ears,  and  closely  contracted 
pupils.  The  ideas  are  confused  and  extravagant,  and  decided  delirium 
may  occur ;  the  head  feels  heavy  and  full,  the  senses  are  blunted,  and 
then  follows  sleep,  which  is  often  heavy,  even  stertorous,  and  harassed 
by  disagreeable  dreams,  while  the  pulse,  at  first  full  and  frequent,  soon 
becomes  slow. 

The  susceptibility  to  the  action  of  opium,  and  the  symptoms  it  pro- 
duces, vary  greatly  in  different  persons.  Some  are  so  easily  affected  by 
opium,  that  even  a  small  quantity  endangers  life ;  a  susceptibility  so 
extreme  is,  however,  not  common.    In  some  it  produces  only  disagree- 
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able  feelings  and  ideas,  in  others  just  the  reverse  ;  in  some  the  stimulant 
effects  predominate,  in  others  the  narcotic. 

After  a  poisonous  dose,  the  primary  stage  of  excitement  is  very  brief, 
and  narcotism  rapidly  supervenes.  Great  giddiness  and  a  sensation  of 
oppression  come  on,  with  an  irresistible  craving  for  sleep.  There  may 
be  both  nausea  and  sickness.  The  sleep  soon  passes  into  profound 
msensibihty,  the  breathing  grows  slower  and  slower  and  more  and  more 
shallow,  till  it  ceases.  The  face  is  pale,  or  livid  and  bloated,  and  the 
veins  swollen.  The  pulse,  at  first  full  and  strong,  becomes  small,  feeble, 
and  thready.  The  pupils  are  very  greatly  contracted.  The  power  of 
swallowing  is  gradually  lost,  the  pupils  become  insensible  to  light,  the 
muscles  relax,  and  the  patient  cannot  be  roused  from  his  state  of 'pro- 
found insensibihty.  Mucus  collects  in  the  throat,  and  at  last,  the  breath- 
mg  ceasing,  death  takes  place.  Patients  may  die  in  a  state  of  collapse 
and  not  from  asphyxia,  though  death  usually  happens  from  paralysis  of 
respiration. 


In  opmm-poisonmg  a  variety  of  other  symptoms  occasionally  occur 
as  diarrhoea,  dmresis,  convulsions  (most  common  in  children)  lock  jaw' 
even  dilated  pupils,  sometimes  one  being  dilated  while  the  other  is  con' 
tracted,  and  itching  and  dryness  of  the  skin. 

In  some  respects  opium  poisoning  simulates  apoplexy,  drunkenness 
and  uremic  coma.  "J^enness, 

Opium  poisoning  may  be  generally  discriminated  from  apoplexy  by 
attention  to  the  following  points  :-history  of  the  attack,  odour  of  brLth 
and  vomiting  matters,  the  patient's  age,  and  the  state  of  the  puX 
which  m  apoplexy  are  very  generally  dilated,  and  are  often  unequal 

Only  cases  of  profound  intoxication  put  on  a  superficial  semblance  of 
opium  poisoning.    In  each  case  there  is  great  insensibil  y     If  the 
drunkard  can  be  roused,  he  answers  questions  incoherently-  but  ff 
poisoned  by  opium,  although  he  is  slow  to  speak,  yet  his  ans;ers  are 
rational  and  to  the  point.    The  breath  and  vomited  matte^-r^H  1^ 
often  tell  if  alcoholic  drinks  have  been  taken  ;  but  if  17";  coveted 
that  suicides  by  laudanum  not  uncommonly  take  the  drug  n  beer  or 
other  dnnks,  but  even  then  the  odour  of  the  laudanum  l^y.^ZZ 
■be  detected     In  opium  poisoning  the  pupils  are  much  contS  S 
m  profound  drunkenness  the  pupils  are  widely  dilated.  Moreover 
early  symptoms  of  the  attack  are  sufficient  to  insure  IcrimTn^r 
between  opium  and  alcoholic  poisoning.  cl'scnmmation 

Uraemic  coma  may  occur  very  suddenly  and  without  nnv 
any  dropsy.    To  distinguish  such  a  case  fro  J  ^-  ^""^'^^^^ 

histoiy  of  the  attack  shofud  be  asLtamrd.  T^~^'' 
can  generally  be  roused  partially  when  some    nf       .        '  '^"'^ 
extracted  from  him.    An  analysis  oHh   u^e  be 
n^uch  light  on  the  case,  while  I  state  ^C;:^^^^^ 
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of  poisoning  by  opium.  The  presence  of  a  hypertrophied  head,  high 
tension  pulse,  with  a  small  quantity  of  albumen  in  the  urine  would 
show  that  the  patient  suffered  from  contracted  kidneys, — the  form  of 
kidney  disease  usually  producing  uraemia,  but  which  also  favours 
cerebral  haemorrhage. 

Effusion  of  blood  into  the  pons  varoUi  will  produce  symptoms  almost 
identical  with  those  of  opium  poisoning ;  thus  in  both  cases  there  is 
profound  insensibility,  with  closely  contracted  pupils,  and  slow  stertorous 
breathing.  It  may  be  impossible  to  discriminate  between  these  two 
conditions  till  a  post-mortem  examination  reveals  the  real  cause  of 
death. 

,  In  poisoning  by  opium,  use  the  stomach  pump,  rouse  the  patietit,  and 
keep  him  constantly  moving,  to  prevent  sleep,  give  strong  coffee,  apply 
cold  afficsion  to  the  head,  and  if  necessary,  adopt  artificial  respira- 
tion. 

It  is  not  an  uncommon  practice  to  give  brandy  or  wine  to  a  patient 
recovering  from  the  eff'ects  of  a  poisonous  dose  of  opium,  with  the  view 
of  overcoming  drowsiness  ;  but  having  watched  the  action  of  alcohol 
under  these  circumstances,  I  always  found  that  it  greatly  increased  the 
sleepiness,  and  in  fact  did  harm. 

In  this  country  the  habit  of  opium-eating  is  not  so  largely  indulged  in 
as  among  Asiatics,  but  it  is  practised  here  in  some  localities  to  a  startling 
extent.  It  is  taken  for  its  primary  stimulating  effect,  but  after  a  time 
increasing  doses  are  needed  to  produce  this  result.  Though  carried  to 
a  very  great  pitch,  opium-eating  in  some  individuals  induces  neither 
physical  nor  mental  weakness,  while  others  waste,  and  grow  physically 
and  mentally  weak,  irritable,  fretful,  and  desponding,  especially  when 
the  opium  is  withheld  :  the  memory  is  much  impaired ;  the  skin 
becomes  sallow  ;  but,  strange  to  say,  in  many  cases  the  bowels  are  not 
constipated. 

The  hoiTors  which  opium-eaters  suffer  when  the  drug  is  withheld  are 
well  known,  and  need  not  be  dwelt  on  here ;  so  great,  indeed,  is  the 
suffering,  that  few  have  suflScient  resolution  to  relinquish  the  habit.  The 
amount  'of  opium  taken  is  often  enormous.  De  Quincey  took  320 
grains  daily  !  Moderate  indulgence  of  the  habit  is  perhaps  not  more 
prejudicial  to  health  than  tobacco-smoking.  The  Chinese  are  almost 
universally  addicted  to  the  habit  of  opium-eating,  and  yet  they  are  an 
intelligent  and  industrious  race. 

Barnard's  experiments  led  him  to  conclude  that  opium  depresses  the 
functional  activity  of  the  sympathetic  system,  and  notably  that  part 
supplying  the  submaxillary  gland.  Gscheidlen  considers  that  opmm 
afi-ects  the  terminations  of  the  motor  nerves;  small  doses  at  first 
heightening  but  afterwards  depressing  their  function,  whilst  large  doses 
depress  it  from  the  first.    Opium  is  said  to  lessen  the  conductivity  of 
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sensory  nerves,  though  this  bhmted  sensibiHty  must  be  due  in  some 
measure  to  the  effect  of  opium  on  the  grey  matter  of  the  brain,  depress- 
ing the  power  of  perception. 

In  fevers,  vi^hether  inflammatory  or  specific,  sleeplessness  that  quickly 
wears-  out  the  strength,  is  often  one  of  the  most  dangerous  symptoms. 
Want  of  sleep  produces  either  noisy  and  furious  delirium,  as  is 
frequently  seen  in  typhus  fever,  or  wandering  and  muttering,  with 
picking  of  the  bed-clothes,  twitching  of  the  muscles,  and  great  prostra- 
tion. In  either  case,  opium,  judiciously  given,  may  save  an  almost 
hopeless  life.  In  delirium  of  the  furious  kind  it  is  well  to  combine  the 
opium  with  tartar-emetic,  as  this  combination  calms  the  excitement  and 
produces  sleep  more  speedily  and  effectually  than  opium  given  alone. 
Graves  gave  three  or  four  drops  of  laudanum,  and  one-sixth  to  one- 
eighth  of  a  grain  of  tartar-emetic  every  two  hours  till  tranquillity  and 
sleep  were  insured.  In  very  boisterous  delirium  he  increased  the  dose 
of  tartar-emetic.  Now-a-days,  however,  morphia  hypodermically  admi- 
nistered is  found  to  act  more  certainly  and  speedily,  without  deranging 
the  stomach  or  intestines. 

Laudanum  may  be  given  alone  with  signal  benefit  in  muttering 
delirium  with  muscular  tremors,  dry  skin,  and  prostration.  A  grain 
of  morphia  or  a  drachm  of  laudanum  is  mixed  with  four  ounces 
of  water,,  and  a  teaspoonful  is  given  every  five  or  ten  minutes  till  three 
or  four  doses  have  been  administered.  If  by  that  time  the  patient  is 
not  asleep,  the  medicine  should  be  intermitted  for  half  an  hour,  then  if 
sleep  is  still  delayed,  a  few  more  doses  should  be  given  in  the  same 
way.  This  method  often  ensures  calm,  refreshing,  invigorating  sleep, 
lasting  several  hours,  and  the  patient  wakes  free  from  wandering' 
refreshed,  the  tongue  moister,  the  appetite  and  digestion  improved,  and 
the  skin  comfortably  moist.  Sometimes,  however,  it  answers  better  to 
give  a  single  moderate  dose. 

Any  one  who  has  watched  the  action  of  opium  in  extreme  weakness 
with  sleeplessness,  twitching  and  tremor  of  the  muscles,  quivering  dry 
brown  tongue,  and  parched  skin,  must  have  been  struck  by  the  fact 
that  the  administration  of  laudanum  or  some  other  soporific,  by  pro- 
ducing refreshing  sleep,  helps  a  patient  over  this  critical  stage  with  far 
less  consumption  of  alcoholic  stimulant  than  would  otherwise  have 
been  required.  It  need  scarcely  be  said  that  in  many  cases  brandy  or 
wme  must  be  freely  given  with  the  laudanum. 

In  delirium  tremens,  opium  does  good  service  by  producing  sleep 
and  It  answers  best  when  employed  hypodermically.  If  the  patient  is 
strong,  the  delirium  boisterous,  the  pulse  full,  tartar-emetic  or 'tincture 
of  aconite  may  be  added  to  the  opium.  It  is  convenient  to  administer 
the  opiate  with  porter  or  spirits,  this  combination  apparently  heio-htenino- 
Its  action,  while  it  is  more  readily  taken  by  the  delirious  patfent.  It 
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has  been  already  mentioned  that  opium  in  dehrium  tremens  sometimes 
acts  more  efficiently  when  given  by  the  rectum. 

It  is  still  better  to  employ  it  hypodermically.  In  delirium  tremens 
it  is  well  known  that  the  effects  of  opium  vary  greatly,  a  moderate  dose 
even  sometimes  producing  a  fatal  sleep.  This  variable  effect  often 
depends  on  the  condition  of  the  kidneys.  These  are  often  diseased  in 
drunkards  and  tipplers.  In  Bright's  disease  it  is  necessary  to  give  opium 
with  caution,  not  that  the  disease  contra-indicates  it,  on  the  contrary,  it 
is  often  useful ;  but  in  Bright's  disease  the  opium  often  acts  with  unusual 
power  ;  thus  in  this  disease  it  must  at  first  be  given  in  a  small  dose,  to 
test  its  effect  on  the  patient.  Hence,  in  delirium  tremens,  before  giving 
opium  or  morphia,  the  urine  should  be  tested  for  albumen. 

Many  cases  of  acute  mania  may  likewise  be  treated  satisfactorily  by 
opium  and  tartar-emetic.    (See  Chloral.) 

Dr.  Graves  has  well  pointed  out  that  when  an  opiate  is  given  as  an 
hypnotic,  attention  should  be  paid  to  the  time  of  its  administration.  It 
should  be  given  at  the  usual  time  for  sleep,  or  when  the  patient  feels 
inclined  to  dose,  so  that  the  medicine  may  come  in  aid  of  nature  ;  smaller 
doses  are  then  more  effectual  than  if  given  at  a  less  seasonable  time. 
For  example,  in  chronic  wasting  disease,  accompanied  with  hectic,  the 
opiate  should  be  given  very  late  at  night ;  for  with  hectic  there  is  often 
no  inclination  to  sleep  till  the  early  morning  hours.  Opium  ordinarily 
requires  about  one  or  two  hours  to  produce  its  narcotic  effects.  Chronic 
sleeplessness,  independent  of  any  very  notable  disease,  should  not  be 
treated  with  opium  if  it  is  possible  to  avoid  it.  Dyspepsia  and  uterine 
derangements  are  constant  causes  of  sleeplessness,  and  chloral  and 
bromide  of  potassium  are  much  better  agents  than  opium. 

Opium  will  of  course  relieve  or  abolish  pain ;  yet  in  the  treatment  of 
chronic  cases  it  is  right  first  to  exhaust  all  other  methods,  for  the  opiate 
soon  loses  its  influence  and  must  be  given  in  increasing  quantities,  until 
the  patient  becomes  accustomed  to  it,  and  is  unable  to  discontinue 
it  without  great  discomfort,  even  after  permanent  removal  of  the 
pain. 

Opium,  especially  when  employed  hypodermically,  often  relieves 
pain,  and  ensures  sleep  in  acute  rheumatism. 

Opium  is  often  of  signal  use  as  an  antispasmodic.  Its  action  in  this 
respect,  as  well  as  its  narcotic  power,  is  much  enhanced  if  given  mth  a 
stimulant,  as  alcohol,  ether,  or  chloroform. 

Laudanum  or  morphia  is  of  marked  service  in  the  convulsive  stage  of 
whooping-cough.  A  sufficient  dose  should  be  given  to  a  child  to  pro- 
duce very  slight  heaviness,  which  state  should  be  maintained  by  gmng 
one-fiftieth  of  a  grain  of  morphia  every  three  or  four  hours,  or  a  pro- 
portionate dose  every  hour.  A  quarter  of  a  drop,  or  two  drops  of 
laudanum,  according  to  the  age  of  the  child,  must  be  given  every  hour. 
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This  treatment  often  quickly  removes  the  whoop,  and  reduces  the 
severity  and  frequency  of  the  cough ;  but  in  the  case  of  any  irritation, 
as  of  teething  or  of  worms,  tuberculosis  or  much  bronchitis,  this  remedy, 
like  most  others,  is  of  little  or  no  use.  (See  Belladonna,  Lobelia, 
Bromide  of  Potassium.) 

Opium  and  its  preparations  are  beneficial  in  renal  and  biliary  colic. 
Morphia  answers  best  when  employed  hypodermically.  If  administered 
by  the  mouth,  small  doses  of  the  opiate,  combined  with  spirits  of  chlo- 
roform, should  be  administered  every  five  or  ten  minutes,  till  the  pain 
gives  way. 

Opiates  are  also  beneficial  in  cases  of  asthma,  yet  with  some 
asthmatics  morphia  will  induce  a  paroxysm  of  dyspnoea. 

Opium  is  very  useful  in  diabetes  to  control  inordinate  appetite ;  the 
diminution  of  quantity  of  ingested  food  reduces  the  kidney  secretion, 
and  abates  the  troublesome  thirst.  It  was  at  one  time  thought  that 
this  was  the  only  way  opium  proved  useful  in  diabetes,  but  it  has  been 
lately  shown  that  large  doses,  frequently  repeated,  will  greatly  lessen, 
and,  indeed,  remove  the  sugar  from  the  urine,  the  diet  and  the  appetite 
remaining  unchanged. 

Opiates  are  also  used  in  spasmodic  stricture. 

Opium  and  its  preparations  are  reputed  to  check  the  excretion  from 
all  the  mucous  membranes  of  the  body,  and  on  this  account  are  given 
m  bronchitis  to  check  excessive  secretion  of  mucus  and  pus. 

Opiates  are  employed  as  diaphoretics. 
_  Ten  grains  of  Dover's  powder  at  bedtime  will  generally  check  the 
night  sweats  of  phthisis  and  other  exhausting  diseases,  even  when  other 
remedies,  like  zinc,  have  failed. 

It  is  well  known  that  opium,  in  a  small  dose  taken  at  night,  if 
resorted  to  at  the  commencement  of  the  attack,  will  cut  short  a  cold  in 
the  head.  Some  attribute  its  efficacy  to  its  influence  on  the  skin  and 
Dover's  powder  is  very  generally  employed.  Two  or  three  drops  of 
laudanum  taken  at  bedtime,  is  often  sufficient  at  once  to  abolish  a 
threatenmg  attack  of  cold  in  the  head.  A  glass  of  hot  grog  assists  the 
action  of  the  opium. 

Laudanum,  especially  when  mixed  with  tincture  of  nux  vomica  is 
very  serviceable  in  some  of  the  distressing  symptoms  which  afflict 
hysterical  women,  or  nervous,  overworked,  anxious  men.  Both  men 
and  women,  but  chiefly  women  about  forty  or  fifty  years  of  age  are  apt 
to  complain  of  a  sensation  of  great  weight  and  heat  on  the  top  of  the 
head,  with  frequent  flushings  of  the  face,  suff-usion  of  the  eyes,  hot  and 
cold  perspirations,  and  sometimes  shooting  pains  passing  up  the  back 
of  the  head.  The  pain  occasionally  centres  in  one  brow,  with  much 
heaviness  and  torpor  after  meals,  and  now  and  then  the  sensation  as  of 
a  tight  cap  on  the  vortex,  or  dull  aching  pain  in  the  same  part  with 
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inability  to  fix  the  attention,  and  much  depression  of  spirits.  These 
symptoms  may  generally  be  traced  to  a  variety  of  causes,  as  dyspepsia, 
especially  the  flatulent  form,  heartburn,  uterine  derangements  of  various 
kinds,  or  unhygienic  conditions.  In  any  case,  however,  a  drop  of 
laudanum,  with  two  of  the  tincture  of  nux  vomica,  repeated  three  or 
four  times  a  day,  will  generally  dissociate  the  foregoing  symptoms  from 
the  disease  with  which  they  are  connected,  to  the  great  relief  of  the 
patient. 

Morphia  occasionally  produces  an  eruption,  sometimes  Hke  that  of 
measles,  at  other  times  like  that  of  nettle  rash ;  it  may  be  accompanied 
by  distressing  itching,  sufficient  often  to  counteract  the  anod3Tie  pro- 
perties of  the  medicine. 

Tincture  of  opium  in  a  large  dose  (3j)  mixed  with  brandy  is  recom- 
mended in  profuse  flooding  after  parturition,  accompanied  with  much 
exhaustion  of  the  uterus. 

The  influence  of  opiates  on  the  urine  of  diabetes  has  already  been 
pointed  out. 

The  preparations  of  opium  diminish  the  water  and  urea  of  healthy 
urine,  probably  by  lessening  the  appetite  and  hindering  digestion. 
Morphia  passes  partly  away  by  the  urine. 

Under  the  influence  of  opium,  the  urine  is  sometimes  retained  for 
several  days  in  the  bladder. 

It  is  important  to  bear  in  mind  that  the  active  principles  of  opium 
pass  out  with  the  milk,  so  that  a  child  at  the  breast  may  be  dangerously 
affected  by  opium  given  to  its  mother. 

Individual  peculiarity,  disease,  age,  custom,  modify  the  action  of 
opium. 

We  have  already  spoken  of  individual  peculiarity.  Mr.  J.  Brown  has 
shown  that  there  is  sometimes  hereditary  susceptibility  to  some  drugs, 
as  opium  and  mercury. 

As  is  well  known,  very  large  doses  are  tolerated  in  some  diseases, 
especially  in  the  case  of  severe  pain. 

Age  influences  the  action  of  all  medicines,  but  in  an  especial  degree 
that  of  opium.  That  a  dose  of  a  medicine  should  act  far  more  power- 
fully on  the  young  than  the  old  is  only  natural,  for  as  it  becomes  mixed 
and  diluted  with  the  blood,  the  dilution  is,  of  course,  greater  in  adults 
than  in  children.  Other  things  being  equal,  the  dose,  as  a  general  rule, 
must  be  proportioned  to  the  weight  of  the  individual,  provided  there  is 
no  undue  development  of  fat ;  opium,  however,  is  a  notable  exception, 
the  relative  susceptibility  of  young  children  to  its  action  being  far 
greater  than  in  adults  ;  so  great  is  the  power  of  opinm  over  individuals 
of  tender  years  that  great  care  must  be  taken  in  its  administration. 

The  influence  of  custom  on  the  action  of  opium  has  already  been 
mentioned. 


OPIUM. 


535 


Morphia  is  said  to  be  less  stimulating,  less  constipating,  less 
diaphoretic,  and  less  Hable  than  opium  to  produce  headache  and 
nausea. 

Some  writers  extol  the  narcotic  virtues  of  codeia,  asserting  that  unlike 
opium,  it  produces  calm  sleep  without  disordering  digestion,  exciting 
nausea,  constipating,  or  producing  headache  ;  other  observers,  however, 
consider  it  useless  as  a  narcotic. 

Narcein  has  been  much  recommended  as  a  hypnotic  and  sedative. 
It  is  said  to  be  more  efficacious  than  morphia,  and  to  produce  no  head- 
ache, to  induce  less  perspiration,  not  to  constipate,  nay,  in  large  doses  to 
purge,  rarely  exciting  vomiting  but  often  nausea  and  loss  of  appetite. 
One  observer  computes  that  narcein  is  four  times  weaker  than  morphia. 
It  is  stated  that  narcein  is  the  only  alkaloid  of  opium  which  does  not 
produce  convulsive  movements. 

Dr.  J.  Harley  considers  narcein  a  pure  hypnotic,  much  feebler  than 
morphia,  and  of  very  little  use  in  medicine,  its  insolubility  rendering  it 
unfit  for  subcutaneous  injection.  On  the  other  hand,  having  tested  it 
by  mouth  and  hypodermically.  Dr.  Fronmiiller  asserts  that  narcein 
possesses  no  narcotic  properties,  a  dose  of  20  grains  by  the  stomach 
producing  no  sleepiness  or  any  effect  on  the  respiration,  pulse,  heat  of 
skin,  urine  or  pupils. 

Narcotine,  in  do.es  of  one  to  three  grains,  is  asserted  to  possess 
antiperiodic  properties,  some  considering  it  even  superior  to  quinia  in 
ague. 

Very  conflicting  statements  are  made  regarding  other  properties  of 
narcotine.  Eulenberg,  Charvet,  Fronmiiller  and  others,  assert  that 
small  doses  increase  the  frequency  and  the  strength  of  the  pulse,  making 
it  irregular  after  a  time  ;  and  that  it  increases  the  frequency  of  the 
respirations  and  exalts  the  temperature.  Small  doses  they  say  are  not 
narcotic.  Schrofif  says,  doses  of  o-o6  to  0-12  grms.  produce  symptoms 
like  the  first  stage  after  a  usual  dose  of  opium,  but  without  affecting  the 
pupil  or  producing  nausea.  Fronmiiller  asserts  that  15  to  30  grains 
produce  sleep;  but  Bailey  gave  60  to  120  grains  without  inducing 
sleep. 

Papaverine  is  said  to  possess  strong  narcotic  properties  without 
inducing  the  previous  stages  of  excitement,  and  is  not  followed  by  head- 
ache and  giddiness.  It  contracts  the  pupil,  and  when  it  causes  sleep, 
reduces  considerably  the  frequency  of  the  pulse  to  the  extent  even  of 
from  twenty  to  thirty  beats.  Fronmiiller  also  finds  that  it  is  a  narcotic, 
and  that  it  dilates  the  pupil— the  pulse,  respiration,  and  temperature 
remammg  unaltered.  Hoffman,  in  some  experiments  on  himself,  could 
not  obtain  these  results.  ' 

The  statements  concerning  the  action  of  the  opium  alkaloids  is  most 
contradictory,  due  probably  in  part  to  the  use  of  impure  preparations. 
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or  to  the  employment  of  a  mixture  of  the  alkaloids,  or  in  part  to  the  fact 

on  man  'T'""'''  °"  ^""^^^^^     di'fferent'to  the!r  ef^::! 

on  man.  Thus,  as  regards  man,  morphia  is  the  most  powerful  alkaloid; 
but,  accordmg  to  Bernard,  as  regards  animals  it  ranks  fourth.  Thebaia 
13  to  the  animals  the  most  poisonous  alkaloid,  but  its  effect  on  man  is 
much  less  marked  ;  again,  it  is  said  that  with  respect  to  animals,  narcein 
is  the  most  soporific  of  the  alkaloids,  but  its  action  on  man  is  far  less 
than  that  of  morphia. 

The  investigations  of  Claude  Bernard  have  led  him  to  arrange  the 
constituents  of  opium  into  three  classes,— namely,  the  soporific,  the 
convulsant,  and  the  toxic;  and  he  thus  classifies  the  constituents  in  the 
order  of  their  activity  : — 

Soporifics.  Convulsants.  Toxics. 

Narcein  Thebaia  Thebaia 

Morphia  Papaverine  Codeia 

Codeia  Narcotine  Papaverine 

Codeia  Narcein 

Morphia  Morphia 

Narcein  Narcotine 

For  futher  remarks  on  the  action  of  thebaia,  codeia,  narcotine,  and 
morphia,  see  Strychnia. 


NUX  VOMICA.    STRYCHNIA.    BRUCIA.  THEBAIA. 

The  three  alkaloids,  strychnia,  brucia,  and  thebaia,  appear  to  exert  a 
similar  action  on  the  spinal  cord,  so  that  for  convenience  sake  they  are 
grouped  together;  but  it  should  be  stated  that  strychnia  is  more 
powerful  than  brucia,  and  brucia  than  thebaia.  Our  succeeding  remarks 
apply  mainly  to  nux  vomica  and  its  alkaloids,  as  thebaia  has  not  yet 
been  put  to  any  therapeutic  application. 

Formerly  it  was  sometimes  the  custom  to  blister  the  skin  over  jwa- 
lyzed  muscles  and  to  apply  strychnia  to  the  raw  surface,  in  the  hope  of 
producing  a  greater  effect  on  the  diseased  muscles  than  by  swallowing 
the  medicine.  This  method,  superseded  by  the  hypodermic  injection, 
has  now  fallen  into  disuse. 

The  late  Dr.  Anstie  recommended  the  hypodermic  injection  of 
strychnia,  in  one-hundred-and-twentieth  of  a  grain  doses,  to  relieve  the 
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pain  of  cardialgia  and  gastrodynia.  There  is,  he  says,  "  no  such 
remedy  for  gastralgia  as  this." 

Mr.  Charles  Hunter  advises  the  injection  of  strychnia  hypodermically 
in  cerebral,  spinal,  and  other  forms  of  paralysis.  About  one-eightieth 
to  one-sixtieth  of  a  grain,  administered  twice  or  three  times  a  week, 
will,  he  says,  after  three  or  four  injections,  almost  always  show  if 
strychnia  manifests  any  effect  on  that  particular  form  of  palsy.  The 
injection  produces  a  general  warmth  or  glow  of  the  skin,  lasting  a  few 
hours,  felt  most  in  the  paralyzed  limbs  and  down  the  spine ;  it  removes 
the  sensation  of  heaviness  or  weight  and  the  muscular  twitchings, 
spasms,  or  cramps,  and  may  induce  sweating,  especially  of  the  palsied 
parts.    Most  of  these  results  I  have  myself  witnessed. 

Mr.  Barwell  employs  strychnia  hypodermically  in  essential  paralysis 
of  children  and  "  eccentric "  paralysis  of  adults ;  in  loss  of  motor 
power  from  pressure  on  a  nerve,  or  from  debility  after  exhausting 
diseases,  as  diphtheria,  scarlatina,  or  low  fevers  ;  and  in  the  latter 
stages  of  lead  or  gout  paralysis.  In  opposition  to  the  experience  of 
Mr.  Hunter,  he  objects  to  the  use  of  these  injections  in  cerebral  and 
spinal  paralysis.  Mr.  Barwell  injects  from  one-twentieth  to  one-twelfth 
of  a  grain,  and  employs  a  two  per  cent,  solution,  believing  that  of  this 
solution  a  larger  dose  may  be  injected  with  safety  than  a  corresponding 
dose  of  a  weaker  solution.  I  have  often  injected  the  same  relative  dose 
of  the  pharmacopoeia  solution  without  inducing  any  of  the  toxic  effects 
of  the  drug.  The  injection  should  be  made  into  the  muscles  every 
second  day,  or  even  daily. 

Dr.  Julian  Chesolm  employs  hypodermic  injections  of  strychnia  in 
eye  and  ear  diseases,  beginning  with  one-fortieth  of  a  grain,  daily 
mcreasmg  the  quantity  till  in  fifteen  to  twenty  days  one-sixth  or  one- 
fifth  of  a  grain  is  reached,  and  no  benefit  may  take  place  till  these 
larger  doses  are  administered.  As  we  meet  with  idiosyncrasies  in 
respect  of  strychnia,  it  is  well  to  begin  with  a  small  dose.  He  employs 
these  mjections  in  muscular  asthenopia,  amblyopia,  tobacco  amaurosis 
and  in  progressive  nerve  atrophy  not  dependent  on  intra-cranial  disease' 
Dr.  Werner  finds  strychnia  by  injection  useful  in  traumatic  amaurosis 
Perhaps  these  large  doses  given  by  the  stomach  might  prove  iust  as 
serviceable.  ■' 

The  preparations  of  nux  vomica  have  an  intensely  bitter  taste,  and 
like  other  bitters  augment  the  flow  of  saliva. 

They  produce  a  sensation  of  hunger  but  there  is  no  evidence  that  in 
a  healthy  person  either  strychnia  or  any  other  bitter  substance  increases 
the  digestive  power.  Like  other  bitters,  and  perhaps  in  a  greater  degree 
these  preparations  by  their  slight  irritant  action,  check  unhealthy  devia- 
tions of  the  gastnc  mucous  membrane  and  may  in  this  way  promote 
digestion.    The  action  of  bitters  and  especially  of  the  tincture  of  nux 
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vomica,  far  the  best  and  most  agreeable  agent  for  this  purpose,  is  well 
shown  in  certain  perverted  conditions  of  the  digestive  canal.  For 
example,  in  the  course  of  chronic  diseases,  such  as  bronchitis,  dilated 
heart,  or  cirrhosis  of  the  liver,  the  tongue  not  unfrequently  becomes 
thickly  coated  with  a  white  fur,  and  the  symptoms  indicate  chronic 
catarrh  of  the  stomach ;  one  or  two  drops  of  the  tincture  of  nux  vomica 
in  a  teaspoonful  of  water,  every  two  hours  or  oftener,  from  twenty-four 
to  forty-eight  hours,  will  often  clean  the  tongue,  improve  the  digestion, 
and  at  a  critical  time  clear  the  way  for  the  administration  of  nourish- 
ment. Again,  during  early  convalescence,  when  the  tongue  still  con- 
tinues coated  and  the  digestion  weak,  nux  vomica  will  prepare  the  way 
for  stronger  tonics  and  more  liberal  diet. 

This  treatment  greatly  mitigates^the  annoying  flatulence  and  indiges- 
tion occurring  in  cases  of  mechanical  obstruction  of  the  circulation  in 
the  digestive  organs,  as  from  cirrhosis  and  dilated  heart ;  indeed,  nux 
vomica  is  more  or  less  serviceable  in  flatulency  of  any  kind.  Heart- 
burn, also  frequently  yields  to  small  quantities  of  the  tincture  given 
three  or  four  times  a  day. 

Nux  vomica  is  of  great  service  in  a  group  of  symptoms,  including 
weight  at  the  pit  of  the  stomach  after  food,  acidity  and  heartburn,  flatu- 
lence, accompanied  by  heat  and  weight  at  the  top  of  the  head,  the 
last  symptom  occurring  usually  in  women,  especially  about  middle  age. 
This  dyspeptic  condition  is  often  benefited  by  five  drops  of  the  tincture 
of  nux  vomica  taken  about  a  quarter  of  an  hour  before  food  three  times 
a  day.  The  heat  and  sensation  of  weight  on  the  top  of  the  head,  even 
when  occurring  independently  of  any  gastric  disturbance,  often  yields 
to  the  same  treatment. 

In  acute  gastric  catarrh,  accompanied  by  '•'  sick  headache,"  the  action 
of  tincture  of  nux  vomica  is  sometimes  very  marked.  This  common 
and  troublesome  complaint  is  sometimes  traceable  to  error  in  diet,  or 
constipation,  but  it  occurs  often  without  any  apparent  cause.  Head- 
ache is  often  the  most  prominent  symptom,  the  nausea  bemg  very 
slight,  amounting  only  to  mere  qualmishness.  A  drop  of  the  tmcture  m 
a  teaspoonful  of  water,  taken  every  five  or  ten  minutes,  to  the  extent  of 
eight  to  ten  doses,  and  then  continued  at  longer  intervals,  often  quickly 
mitigates,  and  in  a  few  hours  removes,  this  kind  of  headache  which 
otherwise  would  continue  all  the  day. 

The  tincture  or  extract  of  nux  vomica  has  long  been  employed  to 
correct  constipation,  habitual  or  temporary.  The  extract,  mixed  with 
other  remedies,  such  as  rhubarb  or  colocynth  pill,  should  be  taken  daily 
shortly  before  dinner,  to  aid  digestion  and  the  proper  unloading  of  the 
bowels.  The  same  effect  may  often  be  obtained  by  giving  one  or  two 
drops  of  the  tincture  twice  or  three  times  a  day.  As  our  knowledge  of 
the  action  of  nux  vomica  in  its  relation  to  constipation  is  at  present 
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imperfect,  the  results  appear  to  be  capricious.  It  is  as  well,  therefore, 
not  to  be  too  sanguine  of  success ;  for  in  some  cases  it  answers  beyond 
all  expectation,  while  in  other  apparently  similar  cases  it  completely  fails. 
If  the  bowels  are  habitually  sluggish,  the  patient  should  take  occasion- 
ally, early  in  the  morning,  half  a  tumblerful  of  some  natural  purgative 
water  to  assist  the  nux  vomica.  Should  the  tardy  action  be  due  to 
insufficient  supply  of  bile,  the  motions  being  pale  in  colour,  nux  vomica 
will  fail,  and  other  medicines  are  required. 

Sti7chnia,  as  Mr.  Savory  has  shown,  is  much  more  poisonous  when 
injected  into  the  rectum  than  when  swallowed,  a  curious  difference,  not 
due  to  the  digestion  and  destruction  of  the  alkaloid  by  the  gastric  juice, 
since  Mr.  Savory  has  proved  that  this  secretion  exerts  very  little,  and 
probably  no  effect,  upon  strychnia. 

Strychnia  and  other  active  principles  of  nux  vomica  quickly  enter 
the  blood,  as  is  shown  by  the  rapidity  with  which  a  poisonous  dose  is 
followed  by  characteristic  symptoms.  Moreover,  the  alkaloid  can  be 
extracted  from  the  blood  and  urine,  a  conclusive  proof  of  its  absorption. 

A  large  and  poisonous  dose  produces  symptoms  very  closely  resem- 
bling those  of  tetanus.  Symptoms  usually  come  on  in  twenty  minutes 
to  half  an  hour,  and  are  rarely  delayed  beyond  an  hour.  The  first  symp- 
toms are  general  uneasiness,  with  restlessness  and  soreness  of  the  limbs. 
Shooting  pains  like  electric  shocks  occur  in  various  parts  of  the  body, 
often  first  in  the  back,  and  down  the  arms  and  legs.  Tetanic  and 
paroxysmal  contraction  of  the  muscles  soon  set  in,  and  these  symptoms 
grow  rapidly  worse,  and  make  the  body  rigid  while  the  paroxysm  lasts. 
The  first  paroxysm  may  be  very  severe.  The  respiratory  movements 
are  completely  arrested,  so  that  the  face  becomes  bloated  and  Hvid,  the 
jugular  veins  stand  out  in  the  neck,  the  eyes  are  staring  and  prominent, 
the  jaws  firmly  clenched,  and  the  pupils  dilated.  Each  spasmodic  attack 
lasts  from  a  few  seconds  to  a  minute  or  more,  and  then  generally  ceases 
altogether  for  a  time.  Throughout  the  paroxysms,  the  mind  is  quite 
unaffected,  and  the  patient's  sufferings  are  agonizing.  A  breath  of  air, 
a  slight  noise,  movement  of  the  bed-clothes,  the  most  trivial  cause,  will 
excite  tetanic  spasms.  In  a  fatal  case  death  is  rapid ;  but  if  the  patient 
should  survive  two  or  three  hours,  sanguine  hopes  may  be  entertained 
of  his  recovery.  A  fatal  termination  may  be  due  either  to  exhaustion 
from  the  repeated  convulsions,  or  to  asphyxia  from  spasms  of  the 
muscles  of  the  chest.  The  muscles  of  the  jaw  are  usually  the  last  to 
be  affected. 

Brucia,  thebaia,  and  most  of  the  opium  alkaloids  affect  the  body  in 
the  same  way. 

The  symptoms  of  strychnia  poisoning  diff-er  from  those  of  tetanus  in 
the  following  particulars  :-From  the  first,  the  poison  symptoms  are  very 
strongly  marked  and  rapidly  reach  their  worst,  perfect  intermissions 
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occur,  and  death  soon  takes  place ;  or  the  symptoms  rapidly  decline, 
and  the  patient  recovers. 

Treatment  of  ^o\?.onmg—St07iiach  pump,  if  available  in  time,  for  after 
tetanic  symptoms  have  set  in,  the  introduction  of  the  tube  would  excite 
a  paroxysm.  Afiimal  charcoal.  Tannin  solution  of  iodine.  Chloi  ofotm 
inhalation.  Injection  of  curare,  or  of  methyl  and  ethyl  compound  of 
strychnia,  of  brucia,  or  of  thebaia.    Artificial  respiration.  Fats. 

Leube  and  Rosenthal  find  that  pulmonary  insufflation  arrests  strychnia 
tetanus  by  increasing,  as  they  supposed,  the  absorption  of  oxygen. 
Brown-Se'quard  confirms  these  statements  concerning  insufflation,  but 
contends  that  the  arrest  of  convulsions  is  due  to  the  mechanical  effect 
produced  by  the  forcible  impact  of  the  air  upon  the  ramifications  of 
the  vagus,  of  the  bronchi,  and  of  the  nerves  of  the  diaphragm  exciting 
a  reflex  inhibitory  action  ;  for  section  of  the  cord  above  or  below  the 
origin  of  the  phrenic  nerves  and  section  of  the  vagi  prevent  the  action 
of  insufflation. 

Strychnia  excites  tetanus,  not  through  the  brain ;  for  in  poisoning  by 
strychnia,  the  mind,  to  the  last,  remains  unaffected,  and  between  the 
paroxysms  animals  can  execute  voluntary  movements.  Nor  does  it 
tetanize  through  the  muscles  or  nerves  ;  for  after  division  of  one  sciatic 
nerve,  strychnia  excites  tetanus  in  every  part  of  the  body  except  in  the 
limb  suppUed  by  the  divided  nerve ;  yet  as  the  vessels  of  this  limb  are 
undivided,  its  unconvulsed  muscles  and  nerves  are  as  much  poisoned 
by  strychnia  as  those  parts  which  are  convulsed.  As  stiychnia  tetanizes 
neither  through  the  brain,  muscles  nor  nerves,  it  must  act  through  the 
cord.  This  conclusion  is  confirmed  by  the  following  experiments  : 
I.  If  the  cord  and  all  the  vessels  supplying  its  posterior  part  are  cut 
and  the  animal  is  then  poisoned,  convulsions  occur  in  the  anterior 
portion  of  the  body,  but  simple  normal  reflex  acts  follow  stimulation  of 
the  posterior  part  of  the  body,  that  part  indeed  under  the  control  of  the 
division  of  the  cord  protected  from  the  poison  by  secretion  of  its 
vessels  :  II.  If  all  the  blood  is  allowed  to  drain  from  the  body  of  a  frog 
by  section  of  its  heart,  and  a  small  quantity  of  strychnia  is  then  placed 
on  the  forward  part  of  the  cord,  the  anterior  parts  of  the  body  become 
speedily  tetanized  and  this  condition  slowly  extends  to  the  posterior 
parts  as  the  strychnia  descends  and  affects  the  rest  of  the  cord. 

After  traumatic  and  strychnia  tetanus,  the  functions  of  the  motor 
nerves  and  muscles  are  depressed,  the  motor  nerves  conveyuig  nnpres- 
sions  imperfectly,  and  the  muscles  by  direct  galvanic  stmiulation  con- 
tracting imperfectly  and  becoming  stiff  from  rigor  mortis.  Kolhker 
has  shown  that  this  is  in  part  due  to  the  excessive  activity  these  parts 
have  been  made  to  undergo  through  the  strychnia.  But  jtrych"!^ 
apparently  also  directly  depresses  the  motor  nerves,  for  large  doses  kill 
without  exciting  convulsions  when  the  motor  nerves  are  found  to  have 
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lost  their  conductivity.  Moreover,  if  before  poisoning,  the  sciatic  nerve 
is  divided,  thus  protecting  the  Hmb  from  convulsions,  the  divided  sciatic 
loses  its  irritability,  though  not  so  soon  as  the  undivided  nerve.  Again, 
if  all  the  tissues  of  a  frog's  leg  except  the  nerve  are  tied,  and  the  parts 
beneath  the  ligature  thus  defended  from  the  poisoned  blood,  all  parts 
become  tetanized  ;  but  the  convulsions  cease  sooner  in  the  poisoned 
than  in  the  protected  leg,  the  motor  nerves  of  the  former  having  been 
paralyzed  by  the  strychnia-containing  blood. 

Harley's  experiments  show  that  the  poison  acts  on  all  parts  of  the 
spinal  cord,  its  effects  on  this  organ  appearing  to  be  twofold.  It  dilates 
the  vessels,  thus  increasing  the  supply  of  blood,  and  also  augments  the 
activity  of  the  functions  of  the  cord. 

It  is  stated  that  traumatic  and  strychnia  tetanus  produce  minute 
ecchymoses  in  the  cord.  This  is  not  the  case  with  frogs  tetanized  by 
strychnia ;  for  these  animals  may  be  tetanized  for  weeks  without  the 
production  of  ecchymoses, — a  fact  which  proves  that  they  are  the  result 
and  not  the  cause  of  tetanic  spasms. 

It  seems  worthy  of  remark,  that  strychnia  does  not  merely  heighten 
the  reflex  action  of  the  cord,  but  so  affects  it  that  impressions  are  not 
confined  within  their  natural  limits,  but  diffuse  themselves  throughout 
the  cord ;  strychnia  in  fact  lessens  the  resistance  of  the  cord  and 
mcreases  the  diffusibility  of  impression.  Strychnia  is  said  to  heighten 
arterial  pres'^ure  by  stimulating  the  vaso-motor  centre. 

Kolliker  asserts  that  strychnia  affects  but  little  the  blood  of  frogs. 

Nux  vomica  or  its  alkaloid  is  commonly  employed,  often  with  great 
benefit,  in  motor  paralysis.  Sometimes  it  is  administered  with  the  view 
of  exciting  slight  twitching  in  the  paralyzed  muscles,  so  as  to  keep  up 
m  them  a  sort  of  artificial  exercise  calculated  to  maintain  their 
nutrition  and  prevent  their  wasting ;  but  if  strychnia  benefited  in  this 
way,  surely  galvanism  would  effect  the  object  better.  Dr.  Brown- 
Sdquard  recommends  nux  vomica  or  strychnia  in  those  forms  of  paraplegia 
dependent  on  softening  and  wasting  of  the  cord,  when  for  example  the 
supply  of  blood  conveyed  to  it  is  diminished  through  degeneration  and 
partial  blocking-up  of  the  vessels.  Strychnia  is  supposed  to  dilate  the 
vessels  and  to  increase  the  supply  of  blood  in  the  degenerated  tissues 
and  thus  to  avert  their  further  destruction. 

Strychnia  affects  paralyzed  sooner  than  unparalyzed  muscles. 

In  medicinal  doses  strychnia  is  said  to  strengthen  the  heart  beats 
It  has  been  shown  that  the  heart  of  an  animal  poisoned  by  strychnia 
ceases  to  contract  sooner  after  death  than  that  of  an  animal  destroyed 
by  mechanical  means ;  and  further,  that  if  a  frog's  heart  is  placed  in 
a  solution  of  strychnia  it  ceases  to  beat  sooner  than  another  placed  in 
simple  water.  It  is  not  said  whether  this  organ  ceases  to  contract  in 
the  .systole  or  diastole.      Harley  states  that  when  a  solution  of 
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Strychnia  is  dropped  on  a  heart  its  muscles  become  tetanic.  The  same 
authority  says  that  both  strychnia  and  brucia  lessen  the  absorption  of 
oxygen  and  the  production  of  carbonic  acid ;  in  other  words,  they 
lessen  the  respiratory  function  of  the  blood,  and  if  either  alkaloid  is 
mixed  with  blood  recently  drawn,  the  amount  of  oxygen  it  absorbs, 
and  of  carbonic  acid  it  gives  off,  are  less  than  with  simple  blood. 
Is  it  not  probable  that  any  substance  capable  of  altering  the  physical 
or  chemical  condition  of  the  blood  will  lessen  its  respiratory  function  ? 

Strychnia  given  to  a  rabbit  with  young,  causes  abortion  ;  it  has  there- 
fore been  concluded  that  the  drug  possesses  a  direct  influence  on  the 
uterus,  but  there  is  no  evidence  to  confirm  this  conjecture. 

Strychnia  is  useful  in  prolapsus  ani,  and  if  the  prolapsus  is  associated 
with^  constipation,  the  nux  may  be  added  to  a  purgative,  as  tincture  of 
rhubarb.  If  diarrhoea  occurs  it  should  be  checked,  and  the  prolapsus 
will  probably  cease  ;  if  not,  strychnia  will  generally  succeed  quickly  in 
ridding  a  child  of  this  troublesome  complaint. 

These  preparations,  especially  the  tincture,  are  often  of  much  use  in 
so-called  hysteria  of  middle-aged  people.  In  many  cases  it  appears  to 
control  the  distressing  flatulence  commonly  connected  with  this  state, 
and  to  relieve  the  sensation  of  heat  and  weight  at  the  top  of  the  head ; 
and  it  often  removes  effectually,  although  less  surely,  flushings  of  the 
face,  and  hot  and  cold  perspirations.  It  is  still  more  effectual  when 
combined  with  small  quantities  of  laudanum. 

Dr.  Anstie  has  noticed  that  strychnia  sometimes  produces  symptoms 
closely  resembling  intoxication,  unsteadiness  of  gait,  perversion  of  the 
intellect,  and  a  meaningless  smile.  On  one  occasion  I  was  able  to 
connect  a  peculiar  wandering  deHrium  at  night  with  the  employment  of 
strychnia,  though  there  were  no  tetanic  twitchings. 

According  to  Dr.  Anstie  strychnia  promotes  capillary  circulation,  and 
he  recommends  it  in  troublesome  coldness  of  the  hands  and  feet. 

Strychnia  sometimes  induces  persistent  erections,  which  pheno- 
menon has  led  some  medical  men  to  give  it  in  impotency  and  sperma- 
torrhoea. 

Large  doses  of  strychnia  are  sometimes  useful  in  spermatorrhoea, 
especially  when  associated  with  impotence. 

Strychnia  is  sometimes  employed  with  much  benefit  to  old  people 
with  paralysis  of  the  bladder,  when  the  water  constantly  dribbles 
away.    It  may  also  be  useful  in  the  incontinence  of  urine  of  children. 

Strychnia  is  separated  in  part,  at  least,  by  the  kidneys.  Its  influence, 
if  any,  on  the  urine,  has  not  yet  being  ascertained. 

In  a  remarkably  able  paper,  Drs.  Cmm  Brown  and  Fraser  record  some 
experiments  made  with  methyl  and  ethyl  compounds  of  strychnia, 
brucia,  and  thebaia,  and  have  arrived  at  some  astonishmg  results. 
While  retaining  most  of  the  chemical  properties,  giving  the  ordmary 
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reactions  of  strychnia,  brucia,  and  thebaia,  yet  the  physiological  action 
of  these  substances  on  the  body  is  completely  altered.  These  observers 
experimented  with  iodide  of  methyl-strychnium,  sulphate  of  methyl- 
strychnium,  and  with  the  nitrate  and  hydrochlorate  of  the  same  base, 
and  likewise  with  iodide  and  sulphate  of  methyl-brucium,  and  with 
iodide  and  sulphate  of  methyl-thebaium. 

As  we  have  already  stated,  strychnia,  brucia,  and  thebaia,  affect  the 
cord,  and  produce  according  to  the  dose,  more  or  less  severe  tetanic 
convulsion.  But  these  substances  when  converted  into  the  ethyl  and 
methyl  compounds,  cease  to  act  in  this  manner  and  produce  general 
paralysis  of  the  body,  an  effect  shown  by  these  experiments  to  depend 
on  paralysis  of  the  ends  of  the  motor  nerves.  In  fact,  these  new  com- 
pounds act  on  the  body  in  -the  same  way  as  curare. 

In  their  action  on  the  heart  and  muscles,  these  new  substances 
were  likewise  found  to  differ  much  from  strychnia,  brucia,  &c.  ;  for  after 
poisoning  by  the  methyl  or  ethyl  compounds,  the  heart  continued  to 
contract  naturally  for  a  long  time,  while  the  muscles  for  many  hours 
continued  flaccid,  contractile,  and  alkaline. 

Drs.  Crum  Brown  and  Fraser  further  experimented  on  codeia, 

morphia,  and  nicotia.     At  the  conclusion  of  their  treatise  they  say  

The  change  in  the  character  of  the  physiological  action  is  remarkably 
illustrated  by  strychnia,  brucia,  and  thebaia,  whose  purely  spinal 
stimulant  action  is  converted  into  a  paralysing  action  on  the  periphery 
(end  organs)  of  motor  nerves  ;  it  is  apparent,  in  codeia  and  morphia, 
whose  convulsant  action  is  also  converted  into  a  paralyzing  action  on 
motor  nerve-end  organs,  and  whose  hypnotic  action  is  apparently  alto- 
gether destroyed  in  the  case  of  codeia,  and  certainly  greatly  diminished 
m  that  of  morphia ;  and  it  is  obvious,  though  less  so  than  with  the 
others,  m  the  case  of  nicotia,  whose  convulsant  action  is  diminished, 
if  not  altogether  removed.  We  may  conclude  from  these  facts  that 
when  a  nitrile  base  possesses  a  strychnia-like  action,  the  salts  of  the 
corresponding  ammonium  bases  have  an  action  identical  with  that  of 
curare. 

"  It  is  well  known  that  curare  and  strychnia  are  derived  from  plants 
belonging  to  the  same  genus,  and  it  is  therefore  interesting  to  observe 
such  a  relationship.  It  may  not,  however,  be  altogether  superfluous  to 
add  that  strychnia,  brucia,  and  the  other  spinal  stimulant  alkaloids 
examined  in  this  paper,  have  not  been  converted  by  chemical  addition 
into  curarina— the  active  principle  of  curare.  The  action  of  the  methyl 
derivatives  of  these  bases  is  of  precisely  the  same  character  as  that  of 
curare,  and  they  possess  the  same  peculiarity  of  slow  absorption  by  the 
mucous  membrane  of  the  digestive  system,  but  the  degrees  of  their 
activity  are  very  different.  If  we  confine  our  attention  to  the  salts  of 
the  methyl  derivatives  of  strychnia,  brucia,  and  thebaia,  where  the  action 
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IS  uncomplicated,  we  observe  they  form  a  series  in  which  the  fatal  dose 
vanes  for  each,  while  this  dose,  in  the  case  of  the  most  active  of  the 
three,  is  considerably  above  that  of  curare,  and  greatly  above  that  of 
curarma.  Besides,  curarina  has  a  characteristic  colour  reaction  that 
belongs  to  none  of  these  bodies,  and  the  latter  further  proves  this  dis- 
similarity by  each  of  them  possessing  special  colour  reactions,  by  which 
they  may  be  distinguished  from  each  other." 

There  is  a  distinct  antagonism  between  strychnia  and  calabar  bean 
and  between  strychnia  and  chloral.  These  antagonisms  have  lately 
been  investigated  by  a  committee  presided  over  by  Dr.  Hughes  Bennett. 
Previous  experimenters  had  shown  that  calabar  bean  modifies  strychnia 
tetanus,  but  is  of  no  avail  to  save  life,  and  Dr.  Bennett's  committee 
confirm  the  conclusions,  that  whilst  the  symptoms  induced  by  strychnia 
as  tetanic  convulsions,  are  modified  by  calabar  bean,  so  far  from  saving 
life  it  actually  aids  its  destruction,  for,  when  both  poisons  are  admin- 
istered together,  but  each  in  quantity  less  than  the  minimum  fatal  dose, 
their  combined  action  in  this  dose  will  destroy  life. 

The  antagonism  between  chloral  and  strychnia  is  far  greater ;  chloral 
modifies  the  strychnia  symptoms  to  a  great  extent,  and,  as  might  be 
expected,  the  sooner  chloral  is  given  after  strychnia,  the  greater  is  the 
antagonistic  effect.  Very  large  doses  of  strychnia  require  very  large 
and  even  dangerous  doses  of  chloral,  enough  to  produce  dangerous 
symptoms.  Whilst  chloral  antidotes  strychnia,  it  is  doubtful  if  strychnia 
will  avert  death  from  chloral.  Chloral  produces  profound  coma  and 
destroys  life  by  its  action  on  the  cerebral  hemispheres.  Strychnia  does 
not  affect  these  parts. 


LOBELIA  INFLATA. 

This  remedy  has  been  both  highly  extolled  and  strongly  condemned, 
answering  with  some  beyond  expectation,  and  yielding  to  others  nothing 
but  failure  and  disappointment.  This  discrepancy  may  easily  be  re- 
conciled, for  it  will  be  found  that  lobelia  has  been  given  in  very  different 
doses  by  two  differing  sets  of  authorities.  Unless  given  in  large  doses- 
doses  thought  to  be  poisonous — this  remedy  is  inoperative.  It  is 
erroneously  imagined  that  lobelia  is  a  highly  poisonous  and  dangerous 
drug,  only  to  be  given  with  much  caution  and  close  watching. 

Lobelia  is  of  great  service  in  many  cases  of  asthma,  whether  dependent 
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or  not  on  visible  structural  changes  in  the  lung.    It  is  useful  in  the 
peptic,  and  especially  in  the  bronchitic  form.    These  two  forms  are 
generally  more  or  less  mixed,  the  tightness  of  breathing  in  bronchitic 
asthma  being  increased  by  food,  and  the  peptic  asthma  leading  after  a 
time  to  emphysema  and  bronchitis.    Lobelia  is,  I  think,  less  useful  when 
the  attacks  come  on  periodically,  at  intervals  varying  from  about  three 
weeks  to  a  month.    It  may,  indeed,  for  several  days  postpone  or  partly 
suppress  the  paroxysm,  but  after  a  time  the  lobelia  is  apparently  unable 
to  prevent  the  attack.    My  experience  leads  me  to  esteem  lobelia 
higher  the  more  I  try  it,  and  I  frequently  hear  it  extolled  by  patients. 
It  must,  however,  be  confessed  that  in  some  cases  it  fails  entirely.  In 
the  bronchitic  form  patients  often  say  it  "  helps  them  to  get  up  the 
phlegm."    It  is  hardly  necessary  to  observe  that  lobelia  is  not  useful 
in  all  forms  of  dyspnoea;  it  is  useless  when  this  depends  on  heart 
disease,  and  when  the  difficulty  of  breathing  comes  on  only  from  exertion, 
or  from  a  bad  fit  of  coughing.     Lobelia  being  only  palliative  and  not 
curative  of  the  conditions  causing  the  dyspnoea,  it  should  be  given  only 
during  a  paroxysm.    On  any  signs  of  an  oncoming  fit,  the  medicine 
must  be  taken  immediately  in  doses  of  a  drachm  of  the  simple  tincture 
every  hour,  or  even  every  half  hour,  or  ten  drops  may  be  taken  every 
ten  minutes  or  quarter  of  an  hour  till  the  dyspnoea  gives  way.    It  is 
better  to  adopt  the  smaller  and  more  frequent  dose,  as  the  medicine 
can  be  discontinued  should  sickness  or  depression  occur.    The  great 
drawback  is  its  uncertain  action,  some  patients  being  made  sick  and 
faint  by  doses  which  others  take  without  any  such  penalty.    The  risk 
of  depression  is  obviated  by  small  frequent  doses,  and  a  patient  soon 
learns  the  suitable  dose  and  periods.     It  is  well  to  inform  patients  of 
the  possible  occurrence  of  sickness  and  faintness,  which  may  make  them 
feel  very  ill;  but  these  symptoms  soon  disappear,  and  never,  so  far  as 
I  have  seen,  become  serious  or  dangerous.    I  have  repeatedly  given 
two-drachm  doses  without  any  dangerous  consequences ;  but  this  large 
dose  generally  excites  a  sensation  of  sinking  at  the  stomach,  with 
nausea,  and  not  unfrequently  vomiting.     When  the  patient  complains 
of  more  or  less  constant  tightness  of  the  chest,  with  frequent  exacer 
bations  during  the  day,  he  should  take  ten  minims  of  the  tincture  thrice 
daily,  with  an  additional  dose  on  the  occurrence  of  the  exacerbation 
In  bronchitic  asthma,  where  the  breathing  is  a  little  tight  all  dav  hnt 
much  worse  at  night,  the  patient  should  take  ten  minims,  three  times  a 
day,  with  additional  doses  according  to  the  state  of  the  breathing  at 
night.    It  should  be  given  cautiously  to  asthmatics  with  heart  disease 
or  It  may  render  the  pulse  irregular  and  very  weak.    Lobelia  inflata 
allays  dyspnoea  which  accompanies  capillary  bronchitis  in  emphysema 
In  certain  epidemics  of  whooping-cough,  lobelia  is  very  serXeaWe 
whdst  in  other  epidemics  it  seems  useless.    Lobelia  is  usefi  1  •  Jfl 
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spasmodic  stage,  and  in  two  or  three  days,  generally  reduces  by  one 
half  the  frequency  of  the  attacks,  lessening  their  severity  at  the  same 
time,  the  speedy  subsidence  and  disappearance  of  the  whoop  attest  the 
influence  of  this  drug.  Like  all  other  whooping-cough  remedies,  it  acts 
best  in  uncomplicated  cases,  and  when  the  weather  is  warm  and  mild. 
If  the  weather  is  cold,  and  the  winds  cutting  and  sharp,  the  child  should 
be  confined  to  a  warm  room  ;  but  under  other  circumstances,  the  child 
should  live  as  much  as  possible  in  the  open  air.  For  a  patient  two 
years  old,  I  order  ten  mimims  of  the  tincture  of  lobelia  every  hour,  and 
an  additional  dose  each  time  the  cough  is  imminent,  provided  the 
paroxysm  gives  sufficient  warning.  Children  bear  large  doses  of  the 
drug ;  for,  in  no  instance,  have  I  witnessed  nausea,  sickness,  faintness, 
or  any  ill  effects  follow  the  doses  just  recommended.  I  find,  indeed, 
that  adults  are  much  less  tolerant  of  lobelia  than  children.  Sometimes 
lobelia  produces  a  slight  burning  sensation  in  the  throat.  Whooping- 
cough  is  well  known  to  be  a  very  obstinate  and  dangerous  affection  in 
children  only  a  few  months  old,  and  in  such  cases  lobelia  often  appears 
to  do  less  good  than  to  older  children.  I  give  five  minims'of  the  tincture 
every  hour,  even  to  very  young  children.* 

Lobelia  has  been  praised  in  bronchitis  ;  and  I  have  tried  it  in  several 
cases,  but  while  it  removed  any  paroxysmal  dyspnoea,  it  appeared  to  be 
powerless  over  the  bronchitis  itself  It  has  been  employed  in  laryngis- 
mus stridulus  and  ia  croup. 
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All  persons  are  not  similarly  affected  by  Indian  hemp,  and  race  and 
climate  have  been  supposed  to  modify  its  influence.  Its  effects  are 
most  marked  on  the  brain,  whose  functions  it  more  or  less  perverts  in 
various  ways.  It  generally  produces  a  pleasurable  intoxication,  and  the 
dosed  person  becomes  talkative,  or  sings,  or  peq^etually  giggles,  and 
objects  often  assume  to  him  very  grotesque  aspects,  exciting  him  to 
much  merriment.  He  is  possessed  with  a  feeling  of  happiness  and  con- 
tentment, and  ideas  of  a  pleasing  kind  pass  rapidly  through  the  mmd, 
sometimes  unconnected  and  immediately  forgotten ;  but  m  other  m- 

*  Mr.  Foster,  of  Huntingdon,  and  Dr.  Howard  Sargent,  of  Boston, "Amerka, 
recommend  clover  in  whooping-cough.  Dr.  Sargent  gives  a  wineglassful  occasionally 
through  the  day  of  an  infusion  made  with  two  ounces  of  carefully  dried  blossoms  of 
red  clover,  steeped  in  a  pint  of  boiling  water  for  four  hours. 
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stances,  remembered  on  the  return  to  the  normal  state.  After  a  time 
sleep  sets  in,  generally  accompanied  with  delightful  dreams.  There 
may  be  pain  in  the  head,  "a  sensation  as  of  the  brain  boiling  over,  and 
lifting  the  cranial  arch  like  the  lid  of  a  tea-kettle."  Among  the  early 
symptoms  is  a  sensation  of  heaviness  of  the  arms  and  legs.  The  head 
feels  hot  and  heavy.  The  eyes  are  bright  and  shiny,  with  sometimes 
giddiness  and  noises  in  the  ears.  General  sensibility  is  also  affected, 
and  pricking  in  the  feet,  or  over  the  whole  body  \vith  numbness,  often  of 
a  pleasurable  kind,  is  an  early  symptom.  Pressure  on  the  skin  may 
excite  a  sensation  of  burning.  After  a  time,  complete  anesthesia  sets 
in  to  such  an  extent  that  while  standing,  there  may  be  no  consciousness 
of  touching  the  ground.  The  muscular  sense  is  even  lost,  and  pain  is 
lessened  or  removed.  Sometimes  it  produces  complete  catalepsy.  It 
often  occasions  a  ravenous  sensation,  not  to  be  appeased  by  food.  In 
some  instances  the  pulse  is  said  to  be  at  first  rather  increased  in 
frequency  and  strength,  but  neither  pulse  nor  breathing  is  much  altered 
The  pupils  contract  to  light.    Sometimes  there  is  strong  sexual  desire 

Such  IS  the  group  of  symptoms  induced  by  Indian  hemp,  though 
they  do  not  all  occur  in  the  same  person,  but  are  variously  combined  • 
and  sometimes  it  produces  sensations  anything  but  pleasant,  as  nausea 
vomiting,  great  thirst,  frequent,  weak,  and  intermittent  pulse,  with  dis- 
agreeable sensations  and  ideas. 

If  indulged  in  for  a  long  time,  as  is  common  in  the  East,  it  produces 

Itis  uTed'^''        '''T'''  ^^-^^  -ent'al  weakness 

It  IS  used  to  produce  sleep,  and  its  effects  have  been  compared  to. 
those  of  opium ;  but  it  differs  from  this  drug,  it  is  said,  in  not  producing 
nausea,  constipation,  or  headache.  FronmiiUer  administered  it  in  x  coo. 
cases,  and  found  that  it  succeeded  in  530;  partly  succeeded  in  .'H 
and  produced  httle  or  no  effect  in  255  instances.    A  large  dose  is' 
required  to  induce  a  hypnotic  effect,  as  eight  grains  of  the  spirituou 
extract,  which  sometimes,  soon  after  its  administration,  excite  head 
ache  vomiting,  and  giddiness;  and  the  headache  may  ie  severe  duh" 

^  -'^^    ^p-  is :  r 

.,v?rt'V"^^?  ^-'^^^'-^^^^  ^^^^^dies  for  megrim  or 

sick  headache.    It  appears  to  act  on  the  nervous  centre  whence  this 
headache  spnngs.    It  is  found  serviceable  both  in  cases  assldated  wk 
ittle  or  no  nausea,  and  in  cases  accompanied  by  severe  vZT  r 
IS  useful  m  attacks  accompanied  with  spectra,    [t  s  Zt  S  fn  , 
experience,  in  preventing  the  attacks,  not  in  arrestin/them  1  '  ^ 
theyhavq  begun.    It  is  sometimes  iseful  in   hose  slterl  T  r 
forms  of  headache  lasting  for  weeks  (see  Croton  rn  n 
especially  effective,  when  from  fatigui  InxSv  or  ^  "^''^  ^'^^^ 
attacks  become  much  more  ^^^^^ 
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indeed  sometimes  quickly,  lengthens  the  interval  and  at  last  brings  back 
the  attacks  to  their  old  periodicity,  or  even  extends  the  intervals  between 
the  seizures.  It  need  hardly  be  said  that  cannabis  will  not  cure  these 
patients.  I  have  given  this  drug  weeks  or  months  continuously  in  doses 
of  one  third  to  one  half  a  grain  twice  or  thrice  daily.  As  anaemia  or 
constipation,  favouring  and  even  exciting  attacks  of  megraine,  often  co- 
exist with  it,  cannabis  indica  may  be  combined  in  pill  with  either 
iron  or  aloes. 

Since  writing  these  remarks  on  cannabis,  subsequent  experience  has  fully  confirmed 
the  favourable  opinion  of  it  just  expressed ;  no  single  drug  have  I  found  so  useful  in 
megraine.  I  have  ventured  to  suggest  that  it  acts  on  the  portion  of  the  nervous 
centre,  whence  these  attacks  spring,  for  cannibis  appears  to  be  useful  in  all  varieties 
of  megraine.  It  has  been  the  fashion  of  late  to  speak  of  megraine  as  an  affection 
simply  of  the  central  nervous  system,  the  paroxysms  being  spontaneous  and  wholly 
independent  of  peripheral  excitation.  The  sickness,  or  diarrhoea,  or  pale  stools,  &c., 
being  due  to  the  central  affection.  It  appears  to  me  far  more  probable  that  the 
central  affection  remains  dormant  till  roused  into  action  by  peripheral  excitation, 
which  greatly  varies  in  different  cases.  See  section  on  counter-irritation.  The 
following  cases  show  that  gastric  irritation  may  cause  pain  in  the  head  :— 

A  young  woman  about  20,  whose  mother  is  megranous,  has  suffered  for  a  month 
with  severe  throbbing  supraorbital  headache  after  every  meal.  The  pain  is  severe, 
and  is  increased  by  exertion  or  stooping.  The  eye-balls  ache.  The  pain  is  not 
accompanied  nor  followed  by  cutaneous  tenderness.  The  sight  is  unaffected,  with 
the  headache  she  suffers  from  nausea,  but  is  free  from  epigastric  pain,  acidity  and 
flatulence.  The  nausea  increases  severely,  and  at  last,  after  half  an  hour,  sometimes 
two  hours,  she  vomits,  and  immediately  the  headache  ceases.  Her  bowels  are 
regular  and  her  motions  of  a  natural  colour.  The  pain  coming  on  immediately  after 
food  increasing  as  the  nausea  increases,  and  ceasing  immediately  on  vomiting, 
certainly  strongly  suggests  that  the  exciting  cause  is  food  acting  on  the  stomach 

A  young  man,  aged  20,  suffered  for  two  months  from  occipital  headache  after 
almost  eveiy  meal.  It  comes  on  about  half  an  hour  after  food,  and  lasts  about  an 
hour  though  sometimes  all  day.  On  the  other  hand,  food  sometimes,  and  whisky- 
and  water  always,  relieves  it  for  half  an  hour.  The  headache  is  always  accompanied 
bv  flatulence,  and  continues  till  he  can  pass  it  either  upwards  or  downwards.  In 
ten  or  fifteen  minutes,  after  freely  dispersing  wind,  the  headache  leaves  hini. 
ThP  flatus  has  little  or  no  odour,  and  causes  him  no  annoyance  beyond  the  head- 
Jet  When  the  pain  is  severe  he  can  feel  with  his  hand  throbbing  at  the 
occiput,  which  also  ceases  on  the  escape  of  wind ;  worry  or  anxiety  will  at  once 
bHng  on  headache.    The  headache  is  not  accompanied  nor  followed  by  tenderness  of 

'^Bis'inSh  and  charcoal  cured  the  flatulence,  and  the  headache  left  him. 

Dr  Clousden  recommends  cannabis  indica  combined  with  bromide 
of  potassium  in  mania,  giving  a  drachm  of  bromide  of  potassmm  with 
a  drachm  of  the  tincture  of  cannabis  indica.  ,       ,  , 

It  has  been  found  useful  in  neuralgia,  whooping-cough  and  asthma, 
and  it  appears  to  be  serviceable  in  some  cases  of  hysteria.  Some 
accord  it  a  high  reputation  as  a  diuretic  in  acute  and  chronic  Bright  s 
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disease,  and  consider  bloody  urine  to  be  a  special  indication.  It  is  said 
to  relieve  dysuria  and  strangury,  and  to  be  useful  in  retention  of  urine 
dependent  on  paralysis  from  spinal  disease.  It  is  used  occasionally  in 
gonorrhcea.  It  is  very  useful,  as  Dr.  Silver  has  pointed  out,  in  menor- 
rhagia  and  dysmenorrhoea.  Half  a  grain  to  a  grain  thrice  daily,  though 
a  grain  every  two  hours  or  hourly  is  sometimes  required  in  those 
who  can  tolerate  so  large  a  dose,  often  reheves  the  pain  of  dysme- 
norrhoea. 


ERGOT. 

Ergot  has  a  disagreeable,  bitter  taste,  and  occasions  an  abundant  secre- 
tion of  saliva.  In  large  doses  it  produces  nausea,  vomiting,  colic, 
diarrhoea,  giddiness,  headache,  dilatation  of  the  pupil,  great  retardation 
and  slight  weakness  of  the  pulse. 

Absorbed  into  the  blood  it  causes  contraction  of  the  blood-vessels, 
and  especially  those  of  the  cord, — a  statement  made  by  Brown- 
Se'quard  and  noticed  in  the  article  treating  of  belladonna. 

Whether  administered  by  the  stomach,  or  hypodermically,  ergot 
causes  contraction  of  the  arteries  and  veins,  by  its  influence,  it  is  said, 
on  the  sympathetic  system.  Administered  in  either  way,  it  is  most 
valuable  in  haemorrhage ;  indeed,  few,  if  any,  remedies  rival  its  efficacy 
in  this  respect.  Dr.  Currie  Ritchie  and  Dr.  Drasche  were  the  first  to 
use  it  hypodermically,  and  they  report  successfully  of  cases  of  haemop- 
tysis, epistaxis,  haematemesis  and  intestinal  haemorrhage  in  typhoid 
fever  ;  and  many  other  observers  have  since  confirmed  their  statements. 
In  severe  bleeding,  when  it  is  urgently  necessary  to  check  it  at  once, 
the  hypodermic  application  must  be  used,  in  from  two  to  five  grain 
doses.  I  have  seen  this  injection  in  many  instances  produce  a  good 
deal  of  sweUing  and  pain,  which,  however,  always  subsided  without 
suppuration,  hence  it  is  well  to  warn  the  patient  that  this  temporary  un- 
toward accident  may  occur.  In  less  urgent  bleeding  administration  by 
the  stomach  is  very  successful.  It  is  very  useful  in  htemoptysis,  in 
doses  of  thirty  or  forty  minims  of  the  liquid  extract  every  three  or  four- 
hours,  indeed  hourly  in  severe  cases. 

Hildebrand  advises  hypodermic  injections  of  ergot  for  fibrous  tumour 
of  the  womb ;  a  curious  measure  it  would  seem,  but  it  is  endorsed  by 
Drs.  Keating  and  Ashurst,  distinguished  American  physicians,  who 
state  that  the  mjections  at  intervals  of  five  to  six  grains  of  ergotine  will 
greatly  dimmish  the  size  of  fibrous  tumours.  In  a  case  reported  by 
Dr.  Keating,  the  pulse,  respirations,  and  temperature  fell  for  a  time 
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after  each  injection,  the  fall  increasing  with  each  injection  ;  thus,  after 
the  fifteenth  injection  the  pulse  fell  to  fifty-six,  the  respirations  to 
twelve,  and  the  temperature  to  ninety-six.  (?)  The  ergotine  excited 
much  nausea  and  sickness,  due  probably  to  the  effect  of  the  ergot  on 
the  womb,  for  the  introduction  of  the  finger  into  the  os  uteri  increased 
the  vomiting.  The  occurrence  of  nausea  and  sickness,  however,  is  not 
usual.  ' 

Ergot  is  strongly  recommended  in  purpura. 

If  taken  for  a  long  time  it  is  said  sometimes  to  produce  fatal  con- 
sequences, namely,  spasmodic  contractions  of  the  muscles,  and  now 
and  then  gangrene  of  the  extremities,  in  character  generally  like  senile 
gangrene.  These  statements  usually  made  in  therapeutic  works  must 
be  very  greatly  exaggerated,  as  we  now  administer  considerable 
quantities  of  ergot  for  weeks  or  even  months  without  producing 
gangrene  or  spasm. 

Its  effects  are  most  expressed  on  the  womb,  especially  when  pregnant, 
exciting  in  the  gravid  uterus  powerful  and  continuous  contractions.  It 
is  used  in  tedious  labours,  when  the  uterus  is  becoming  exhausted,  but 
must  not  be  employed  when  there  is  obstruction  to  the  passage  of  the 
child,  otherwise  it  may  occasion  serious  damage  to  the  delicate  structures 
of  the  mother.  Many  suppose  that  it  endangers  the  life  of  the  child 
in  two  ways,  namely,  by  subjecting  it  to  powerful  and  continuous  uterine 
pressure,  and  by  weakening  its  heart.  This  injurious  pressure  may  be 
avoided,  it  is  said,  by  administering  the  medicine  in  small  doses,  so  as 
to  strengthen  the  natural  contractions  of  the  uterus,  but  not  to  make 
them  continuous.  It  is  recommended  to  watch  its  action  on  the  foetal 
heart,  and  if  the  pulsations  fall  to  no,  or  the  beats  become  irregular, 
either  the  drug  should  be  discontinued  or  the  delivery  effected  by 
instruments. 

It  is  extremely  useful  in  post-partum  haemorrhages,  arresting  the 
bleeding  by  producing  firm  contraction  of  the  uterus,  and  by  its  influence 
on  the  blood-vessels.  It  is  also  of  great  use  in  the  various  forms  of 
menorrhagia,  even  when  it  depends  on  uterine  tumours.  It  is  perhaps 
the  most  valuable  medicine  known  in  uterine  haemorrhage,  checking  the 
bleeding  when  other  remedies  have  failed,  and  when  the  patient  is 
reduced  almost  to  a  hopeless  state.  In  such  critical  circumstances  it 
must  be  given  in  full  doses,  and  be  repeated  every  hour  or  two.  It 
promptly  checks,  and  in  a  few  hours  effectually  stays,  the  bleeding. 
Dry  cupping  over  the  sacrum  is  useful.  Perfect  rest  should  be  enjoined. 
(See  Perchloride  of  Iron.) 

It  is  said  that  ergot  will  arrest  sweating. 

Ergot  is  said  to  reduce  the  temperature  of  the  body,  but  most  obser- 
vers doubt  the  truth  of  this  assertion.  The  hypodermic  injection  is 
said  to  reduce  the  temperature  of  cats  and  dogs. 
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It  is  Stated  to  be  useful  in  neuralgia  and  paraplegia,  whooping-cough, 
incontinence  of  urine,  and  even  in  some  cases  of  leucorrhoea ;  but  the 
form  of  leucorrhoea  is  not  mentioned.  It  is  also  recommended  in 
amenorrhoea  with  anaemia,  after  the  use  of  iron. 


TEA.    COFFEE.    COCOA.  GUARANA. 

Theine,  cafifein,  cocoine,  guaranine,  are  chemically  and  physiologically 
identical.  Large  doses  of  these  agents  produce  in  animals  paralysis 
of  sensibility,  tetanic  spasms  and  convulsions. 

The  Physiological  Committee,  presided  over  by  the  late  Dr.  Hughes  Bennett,  con- 
clude that  these  substances  paralyze  the  terminations  of  the  sensoi7  nerves  and  the 
posterior  columns  of  the  spinal  cord,  the  anterior  columns  remaining  unaffected.  The 
tetanic  spasms  are  probably  spinal,  though,  owing  to  the  paralysis  of  the  sensory 
nerves,  the  spasms  cannot  be  excited  by  peripheral  irritation.  The  motor  nerves  are 
unaffected.  These  substances  cause  cerebral  excitement,  affect  the  respiration,  the 
heart's  action  and  the  arterioles.  Breathing  is  first  excited,  then  impeded,  and  at 
last  arrested  ;  the  heart's  action  is  first  quickened,  strengthened,  and  then  slowed  and 
weakened  ;  the  arterioles  first  contract  and  then  dilate,  and  induce  stasis  of  the  blood. 
They  increase  the  flow  of  saliva  and  excite  tenesmus  with  slimy  motions.  They 
usually  contract  the  pupil.  They  first  lower  and  then  raise  the  bodily  temperature. 
To  some  extent  they  are  antagonistic  to  morphia.  It  is  very  desirable  these  experi- 
ments should  be  confirmed. 

In  poisoning  by  tartar  emetic  or  the  alkaloids,  a  strong  infusion  of  tea 
is  sometimes  used  for  the  sake  of  its  tannin  which  precipitates  these 
substances. 

In  flatulent  dyspepsia  few  substances  are  more  to  be  avoided  than 
tea.  It  is  harmful  in  two  ways ;  for  tea  itself  in  this  complaint  is  found 
to  promote  flatulence  ;  and  women,  the  chief  sufferers  from  this  disagree- 
able form  of  dyspepsia,  are  apt  to  drink  large  quantities  of  weak  tea, 
and  the  excess  of  fluid  keeps  up  the  distension. 

Coffee  is  to  some  persons  slightly  purgative. 

The  active  principle  of  tea  and  coffee  is  absorbed,  and  acts  as  a 
stimulant  to  the  nervous  system.  These  beverages  are  especially  useful 
in  a  fatigued  state  of  the  system,  and  under  ordinary  circumstances  are 
preferable  in  this  respect  to  alcoholic  drinks. 

"  Coffee "  says  Dr.  Parkes,  in  his  work  on  Hygiene,  "  is  a  most 
important  article  of  diet  for  soldiers,  as  not  only  is  it  invigorating, 
without  producing  subsequent  collapse,  but  the  hot  infusion  is  almost 
equally  serviceable  against  both  cold  and  heat ;  in  the  one  case  the 
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warmth  of  the  infusion,  in  the  other  the  action  of  the  skin,  being  useful; 
while  in  both  cases  the  nervous  stimulation  is  very  desirable.  Dr! 
Hooker  tells  us  that  in  the  Antarctic  Expedition  the  men  all  preferred 
coffee  to  spirits,  and  this  was  the  case  in  the  Schleswig-Holstein  war, 
1849.    The  experience  of  Algeria  and  India  (where  coffee  is  coming 
more  and  more  into  use)  proves  its  use  in  hot  cHmates."    The  same 
authority,  speaking  of  tea,  says,  "  Tea  seems  to  have  a  very  decidedly 
stimulative  and  restorative  action  on  the  nervous  system,  which  is 
perhaps  aided  by  the  warmth  of  the  infusion.    No  depression  follows 
this.    The  pulse  is  a  little  quickened.    The  amount  of  pulmonary 
carbonic  is,  according  to  E.  Smith,  increased.    The  action  of  the  skin 
is  increased ;  that  of  the  bowels  lessened.    The  kidney  excretion  is  little 
affected ;  perhaps  the  urea  is  a  little  lessened,  but  this  is  uncertain." 

"  As  an  article  of  diet  for  soldiers,  tea  is  most  useful.  The  hot 
infusion,  like  that  of  coffee,  is  potent  against  both  heat  and  cold,  is 
most  useful  in  great  fatigue,  especially  in  hot  climates  (Ranald  Martin), 
and  also  has  a  great  purifying  effect  on  water." 

Dr.  Fothergill  finds  that  caffein  strengthens  the  contractions  of  frogs' 
hearts,  and  M.  Jaccoud  believes  that  it  acts  on  the  heart  and  blood- 
vessels like  digitalis,  strengthening  the  heart  and  increasing  arterial 
pressure. 

Tea  and  coffee  are  useful  in  the  headache  of  nervousness  and  exhaus- 
tion, and  as  an  aid  in  rousing  and  keeping  a  patient  awake  in  opium 
poisoning. 

A  small  cup  of  very  strong  coffee  is  often  very  useful  in  the  paroxysm 
of  asthma ;  in  fact  it  gives  relief  in  most  cases,  but  in  very  unequal 
degree. 

Although  tea  and  coffee  are  very  wholesome  beverages,  yet  either  one 
or  the  other  or  both,  will  in  some  persons  occasion  palpitation  of  the 
heart,  sleeplessness,  and  mental  excitement. 

Coffee  in  certain  individuals  increases  rather  considerably  the  urinary 
water,  and  is  said  to  lessen  the  formation  of  urea,  and  so  to  check 
metamorphosis ;  but  Dr.  Squarey's  careful  experiments  disprove  this 
conclusion  with  respect  to  urea. 

Dr.  Wilks  recommends  guarana  for  sick  headaches,*  being  induced 
to  try  it  by  Mr.  Helraken,  of  British  Columbia,  and  Dr.  Wood,  of  Mont- 
real. Dr.  Wood  recommends  it  when  the  pain  affects  the  right  side  of 
the  head.  It  shortens  the  attacks  and  increases  the  interval  between 
them.    A  powder  should  be  taken  every  night,  and  on  the  occurrence 

*  Galvanism  is  sometimes  useful  in  an  attack  of  sick  headache.  Dr.  Anstie 
uses  the  constant  current,  and  he  cautions  against  the  use  of  more  than  five,  or  at 
most,  ten  cells.  With  the  intennipted  current  I  have  often  succeeded  in  lessening 
the  pain  and  removing  the  "stupid  feeling"  so  often  complained  of  during  bn 
attack 
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of  an  attack  every  three  hours.  Guarana  consists  of  the  seeds  of  paul- 
Jinia  sorbilis,  growing  in  Brazil,  and  contains  an  alkaloid  identical  with 
that  in  tea  and  coffee. 


CINCHONA  AND  ITS  ALKALOIDS. 

Salts  of  quinia  are  protoplasmic  poisons,  arresting  amoeboid  and  the 
allied  movements  of  the  white  corpuscles.  Even  weak  solutions  are 
highly  poisonous  to  protozoa  and  infusoria  (Binz),  more  so  even  than 
salts  of  strychnia  or  morphia.  Small  quantities  of  quinia  salts  destroy 
septic  germs  and  arrest  putrefaction  more  thoroughly  than  most  anti- 
septics, including  even  arsenic  and  creasote.  With  the  exception  of 
strychnia,  quinia,  moreover,  hinders  alcoholic  and  butyric  fermentations 
more  than  other  bitters.  Cinchona  possesses  the  same  properties,  but 
in  a  weaker  degree  than  quinia. 

Powdered  bark  contains,  besides  various  alkaloids,  a  considerable 
quantity  of  tannin,  a  fact  to  be  borne  in  mind  when  we  administer  bark, 
or  any  of  its  preparations. 

Finely  powdered  bark  dusted  thickly  over  foul,  indolent,  sloughing, 
and  even  gangrenous  ulcers,  and  left  to  form  a  kind  of  poultice,  has 
apparently  promoted  the  healing  process.  Hospital  gangrene  too  has 
been  successfully  treated  in  this  way. 

Bark  has  been  employed  as  a  dusting  powder  to  check  profuse  forma- 
tion of  pus,  mucus,  or  the  secretion  of  eczema.  Its  success  probably 
depends  on  the  tannin  it  contains,  and  other  and  cheaper  preparations 
of  tannin  might  prove  equally  useful. 

Cmchona  bark  and  its  preparations  are  bitter  to  the  taste,  and  hke 
all  bitter  substances,  stimulate  temporarily  the  salivary  glands.  The 
tannin  of  the  bark  precipitates  the  mucus  of  the  mouth,  and  acts  like- 
wise as  an  astringent  to  the  mucous  membrane  itself 

Powdered  bark  is  a  common  constituent  of  tooth  powders. 

The  alkaloids,  when  swallowed  in  an  insoluble  form,  combine  with 
the  acids  of  the  gastric  juice  and  become  soluble,  so  that  as  a  mere 
solvent,  it  is  unnecessary  to  administer  quinia  and  cinchonia  with  acids. 
A  large  dose  merely  suspended  in  fluid  is  far  less  bitter  than  when 
dissolved. 

The  taste  of  quinia  can  be  concealed  by  adding  an  equal  quantity  of 
powdered  gmger  to  the  quinia.  When  large  doses,  as  forty  grains  are 
admmistered,  it  is  better  to  give  it  in  pill,-  otherwise  it  may  cause 
sickness. 
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The  alkaloids  of  bark  probably  undergo  no  other  change  in  the 
stomach  than  that  just  mentioned.  Their  action  in  the  digestive  tract 
IS  similar  to  that  of  bitters  generally,  being  slight  irritants  to  the  mucous 
membrane,  and  so  producing,  both  in  the  mouth  and  stomach,  an 
increase  of  mucus.  It  is  generally  stated  that  cinchona  increases  the 
amount  of  the  gastric  juice  for  a  short  time,  to  a  small  extent,  and 
further  experiments  show  that  cinchona  and  its  alkaloids  check  the 
action  of  the  gastric  juice  on  the  food,  and  check  also  fermentations,  as 
that  of  sugar  by  yeast.  It  appears,  therefore,  that  cinchona  increases  for 
a  short  time  the  production  of  both  saliva  and  gastric  juice,  and  so  in 
a  small  measure  may  aid  digestion  ;  that  it  is  an  irritant  to  the  mucous 
membrane,  and  promotes  the  secretion  of  the  mucus  of  the  mouth  and 
stomach ;  and  that  it  checks  the  digestive  action  of  the  gastric  juice 
and  fermentation. 

Thus  our  theoretical  knowledge  would  appear  to  show  that  quinia 
neither  increases  appetite  when  the  stomach  is  healthy,  nor  aids  in  any 
marked  degree  digestion,  yet  experience  fails  to  support  these  views  ; 
for  even  when  the  stomach  appears  to  be  healthy,  quinine  certainly 
seems  to  sharpen  appetite  and  assist  digestion,  particularly  in  the  case 
of  elderly  people  and  the  inhabitants  of  large  towns. 

These  substances  are  useful  to  check  unhealthy  or  excessive  fermen- 
tation in  the  digestive  canal. 

These  alkaloids  if  too  long  employed  disorder  the  stomach,  producing 
heat  and  weight  at  the  epigastrium,  loss  of  appetite,  nausea,  sickness, 
and  even  diarrhoea.  Poisonous  doses  excite  great  thirst,  burning  pain 
at  the  epigastrium,  and  vomiting. 

Quinine  appears  to  exert  no  influence  on  the  secretion  of  bile. 

These  alkaloids  affect  the  intestines  in  the  same  manner  as  they 
affect  the  stomach. 

They  are  given  with  benefit  in  cases  of  worms  ;  but  as  decoction  of 
chinchona  appears  to  have  no  direct  influence  on  ascarides  and  tasniee, 
the  good  effects  of  quinia  must  be  due  to  its  beneficial  effect  on 
the  mucous  membrane,  by  preventing  the  production  of  the  abundant 
mucus,  which  favours  the  development  and  growth  of  these  worms. 

When  quinia  is  taken  in  large  quantities,  some  of  it  is  said  to  pass 
off  with  the  faeces. 

Quinia  readily  passes  into  the  blood,  and  as  it  can  be  detected 
unchanged  in  the  urine,  sweat,  and  secretions  of  healthy  persons  and 
fever  patients,  probably  very  little  undergoes  decomposition  in  the  body. 
It  is  almost  exclusively  eliminated  by  the  urine,  most  of  it  bemg 
excreted  in  six  hours. 

Large  doses  affect  the  sight  and  hearing,  and  excite  subjective  noises, 
as  of  bells  ringing  in  the  ears,  and  occasionally  produce  deafness.  Some- 
times, but  very  rarely,  the  sense  of  hearing  has  been  lost  for  life;  but. 
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usually,  in  a  short  time,  possibly  in  a  few  days,  the  noises  cease,  and 
the  hearing  again  becomes  natural.  Large  doses  often  dim  the  sight, 
and  sometimes  cause  total  temporary  blindness.  I  have  noticed  on  some 
occasions  that  the  defect  of  vision  is  strangely  Hmited  to  one  eye,  or 
begins  first  in  one  eye.  The  pupil  of  the  affected  eye  is  very  generally 
dilated,  and  sometimes  to  an  extreme  extent.  Severe  frontal  headache, 
with  dull,  heavy,  tensive,  and  sometimes  agonizing  pains  are  some  of 
the  most  distressing  and  frequent  symptoms  that  follow  a  large  dose  of 
quinia.  While  these  symptoms  last,  and,  indeed,  generally  before  they 
appear,  the  face  is  flushed,  the  eyes  suffused,  and  the  expression  is  dull 
and  stupid.  Even  small  doses,  in  persons  very  susceptible  to  the  action 
of  this  medicine,  will  produce  some  of  the  foregoing  symptoms,  especially 
the  headache  and  mental  disturbance. 

A  small  dose  of  quinia  in  one  of  my  patients  always  brings  out  a  unifonn  red 
rash  over  the  whole  body,  most  marked  on  the  back  of  the  neck,  accompanied  by 
veiy  severe  stinging  pain,  especially  on  the  nape,  and  in  the  clefts  between  the 
fingers.  Desquamation,  as  free  as  after  a  sharp  attack  of  scarlet  fever,  always  follows 
the  rash. 

Quinia  in  large  doses  abolishes  reflex  action  before  voluntary  move- 
ment, by  stimulation  of  Setchenow's  reflex  inhibitory  centre. 

It  has  become  somewhat  the  practice  of  late  to  treat  pysemia,  acute 
rheumatism,  typhus  fever,  &c.,  with  oft-repeated  large  doses  of  quinia, 
even  to  the  enormous  extent  of  several  drachms  in  the  day,  yet  without 
producing  any  of  these  toxic  symptoms.  Workers  in  barks  sometimes 
suff"er  from  a  scaly  papular  eruption,  or  from  a  vesicular  weeping  erup- 
tion, and  occasionally  from  great  swelling  of  the  genitals,  or  of  the  face 
and  eyelids,  with  redness  of  the  eyes.  They  sometimes  complaiD  of 
great  itching  of  the  whole  body,  audit  is  known  that  quiniacan  produce 
urticaria. 

The  statements  concerning  the  influence  of  quinia  on  the  pulse  are 
discrepant.  It  is  often  said  that  large  doses  reduce,  while  small  doses 
increase  the  number  of  beats. 

Mr.  Gill  and  I  investigated  the  effect  of  large  doses  of  quinia  on  the  pulse  and 
temperature.  Our  experiments  were  conducted  on  a  boy  aged  ten,  convalescent  from 
rheumatic  fever,  and  a  healthy  girl  of  thirteen. 

Before  experimenting  on  the  girl,  her  pulse  beat  from  60  to  64,  and  the  following 
table  shows  the  effects  of  a  daily  dose  of  quinia  :— 

Dose.  Rise  began.  Reached, 

g"^-   8  in  35  minutes  94 

"  1°  „  15     ,.  72 

"  12  ,,  95     „  72 

)i  20  immediately  120 

>>  20  in  50  minutes  96 

In  the  last  observation  the  pulse,  for  about  the  first  thirty  minutes,  fell  in  frequency  ; 
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but  this  did  not  occur  in  the  other  instances.  We  shall  mention  presently  the  depres- 
sion m  the  temperature ;  here  it  is  necessary  only  to  state  that  the  pulse  was  at  its 
fastest  when  the  quinia  began  to  depress  the  temperature.  The  increase  in  the 
frequency  continued  after — 

gr.  lo  170  minutes. 

"    20  195 

„    20  Did  not  fall  much. 

In  every  instance  there  was  a  loss  of  force  with  increase  in  the  frequency.  Briquet 
has  shown,  by  the  aid  of  the  haema-dynamometer,  that  the  lateral  pressure  of  the 
blood  on  the  arteries  is  lessened  in  proportion  to  the  dose  of  quinine. 

The  effect  on  the  boy's  pulse  was  different,  for  his  pulse  beat  112  to  120  in  the 
minute.  The  rheumatism,  from  which  he  had  recovered,  had  left  a  mitral  regur- 
gitant murmur,  and  had  probably  damaged  the  heart's  substance.  On  one  day  two 
doses  of  ten  grains  each  were  given  him  without,  on  either  occasion,  altering  the 
frequency  of  the  pulse ;  in  each  case,  however,  its  strength  was  diminished.  On 
another  day,  after  taking  a  single  dose  of  ten  gi-ains,  the  pulse  fell  during  fifty 
minutes  from  108  and  112  to  104  and  96,  growing  at  the  same  time  in  strength.  After 
this  it  attained  a  frequency  of  120  in  the  minute,  and  again  fell  in  force.  On  two 
occasions  the  girl's  pulse,  when  at  its  quickest,  became  irregular  both  in  force  and 
rhythm. 

Mr.  Gill  and  I  investigated,  at  the  same  time,  the  influence  of  quinia  on  the 
temperature  of  fever-free  persons.  The  following  table  shows  the  results  of  our 
observations  : — 


Boy. 

Girl. 

Dose. 

Effect  on  Temperature. 

Dose. 

EfTect  on  Temperature. 

gr.  10 

None 

gr.  8 

Fell  0-2° 

„  10 

Fell  o-2° 

„  10 

None 

„  10 

None 

,,  10 

None 

,,  20 

Fell  1° 

„  20 

Fell  0-4° 

It  appears  that  quinia  will  reduce  the  temperature,  but  to  effect  this  in  any 
appreciable  degree,  large  doses,  to  the  extent  of  twenty  grains,  must  be  given, 
and  even  then  depression  is  but  slight,  and  may  not  amount  to  half  a  degree 
Fahrenheit. 

It  may  be  said  that  the  fall  in  the  temperature  does  not  represent  the  total  effect 
of  the  quinia,  as  a  rise  in  the  temperature  would  have  taken  place  at  the  time  the 
depression  occurred,  so  that  if  we  wish  to  ascertain  the  integral  influence  of  the 
quinia,  we  must  add  to  the  amount  of  depression  the  rise  which  should  have  hap- 
pened J  but  to  this  I  am  able  to  answer  that  on  this  point  I  made  many  careful 
experiments,  and  found  that  the  heat  of  the  body  remains  always  very  constant 
between  9  a.m  and  4  p.m.,  and  the  foregoing  observations  were  made  between  these 
hours. 

This  table  gives  the  time  the  depression  occurred  after  the  quinia,  and  the  period 
it  lasted.  The  occasions  when  the  fall  reached  only  0-2"  are  not  included,  since  even 
with  the  greatest  care,  so  a  slight  depression  may  easily  be  produced  by  accidental 
causes. 

Dose.  Time.  Depression  lasted, 

gr.  20  in  55  minutes  3  hours  15  minutes. 

,,   20  ,,  80     ,,  45  " 

Several  observers  have  made  observations  tending  to  show  that  quinine  has  perhaps 
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some  influence,  though  assuredly  to  no  marked  extent,  in  reducing  the  body  tempera- 
ture in  health. 

Piorry  maintains  that  during  a  fit  of  ague  quinine  at  once  diminished 
the  size  of  the  spleen,  and  it  is  said  that  the  drug  exerts  a  similar  effect 
on  this  organ  during  other  fevers,  and  even  in  health.  Jerusalemsky 
finds  that  quinia  reduces  the  size  of  the  spleen,  even  when  the  nerves 
going  to  the  spleen  are  divided  before  administering  the  quinia. 

The  influence  of  cinchona  and  its  alkaloids  on  the  various  forms  of 
intermittent  fever  is  well  known,  controlling  this  formerly  common  com- 
plaint more  effectively  than  any  known  drug.  How  it  acts  is  at  present 
quite  unknown.  It  has  been  supposed  to  check  the  fever  by  its  influence 
on  the  spleen ;  but,  granting  this  assumption,  it  yet  remains  to  show 
how  the  influence  of  the  quinia  on  the  spleen  prevents  the  return  of  the 
fever  paroxysms. 

Quinia  generally  arrests  the  disease  at  once.  It  is  well,  however,  to 
bear  in  mind  that  this  remedy  may  dissociate  the  other  symptoms  from 
the  elevation  of  the  temperature ;  or,  in  other  words,  it  may  remove  the 
shivering,  sweating,  quick  pulse,  while  the  temperature  may  remain  as 
great,  or  nearly  as  great,  as  on  previous  days.  Mere  rest  will  occa- 
sionally effect  the  same  dissociation.  Unless  the  unnatural  elevation  of 
temperature  has  been  restrained,  the  paroxysms  will  speedily  return. 
This  fact  it  is  necessary  to  recollect,  otherwise  it  may  be  concluded  that 
with  the  removal  of  the  more  obvious  symptoms  the  disease  itself 
is  cured,  and  thus  the  patient  may  be  permitted  to  return  to  his  usual 
avocations. 

A  still  more  curious  circumstance  remains  ;  that  is,  quinia  may  check 
all  the  symptoms,  even  the  periodical  elevation  of  the  temperature,  and 
yet  about  the  same  time  of  day  that  the  series  of  symptoms  were  wont 
to  take  place,  an  increase  in  the  urea  and  urinary  water  may  occur  as 
during  a  severe  paroxysm ;  that  is,  all  the  symptoms  of  the  paroxysm 
are  absent,  except  those  pertaining  to  the  urine. 

I  made  two  experiments  which  tend  to  show  that  quinia,  given  after 
the  commencement  of  the  fit,  is  powerless  to  prevent  the  elevation  of 
temperature  of  that  attack,  although  the  drug  may  effectually  prevent 
the  rise  in  succeeding  paroxysms.  It  is  said  that  quinia  subcutaneously 
employed  after  the  paroxysm  has  begun,  will  arrest  the  fit.  Some  hold 
that  quinia  is  less  efficacious  than  the  powdered  bark,  even  when  the 
cinchonia  is  allowed  for ;  and  it  is  even  held  that  powdered  bark  is 
more  tonic  than  quinia.  On  the  other  hand,  no  doubt  powdered  bark 
by  reason  of  its  bulk,  and  of  the  tannin  it  contains,  frequently  upsets 
the  stomach. 

There  is  great  variation  of  practice  regarding  the  administration  of 
qumia,  some  givmg  small  doses,  several  times  daily;  others  preferring 
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a  Single  large  dose  daily;  both  methods  are  useful,  but  under  different 
circumstances.  In  the  mild  forms  of  ague,  like  those  now  met  with  in 
this  country,  small  doses  several  times  daily  are  sufficient ;  but  in  malig- 
nant forms,  large  doses  given  even  several  times  a  day  may  be  required 
summarily  to  arrest  the  disease.  Some  say  the  drug  should  be  given  at 
the  very  commencement  of  the  fit ;  but  this  practice  is  held  to  be  bad, 
by  making  the  immediate  attack  more  severe. 

Trousseau  advised  that  fifteen  grains  should  be  taken  immediately 
after  the  fit,  and  repeated  with  an  interval,  first  of  one,  then  of  two, 
three,  and  four  days,  and  so  on.  Probably  this  is  a  good  means  to 
extirpate  the  latent  tendency  to  the  disease  and  to  ensure  a  perfect 
cure ;  for  it  must  be  recollected  that,  judging  by  the  temperature,  a 
patient  may  unconsciously  undergo  even  a  severe  fit,  a  fact  proving  the 
great  importance  of  employing  the  thennometer.  Moreover,  Trousseau's 
plan  is  judicious ;  for  even  when  the  quinine  has  removed  all  symptoms, 
the  patient  is  Hable  to  a  recurrence  of  the  attack  from  various  causes, 
as  depression  of  the  health,  or  a  sudden  shock,  as  that  from  an  accident 
or  operation ;  indeed,  in  many  instances,  this  tendency  to  ague  lasts  for 
years. 

It  is  important  to  recollect  that  the  effect  of  quinia  on  the  fit  bears 
no  relation  to  its  physiological  operation,  either  in  time  or  degree,  for 
a  small  dose  may  prevent  the  occurrence  of  a  fit  otherwise  due  twenty- 
four  hours  afterwards,  the  effects  of  the  dose  on  the  system  meanwhile 
never  becoming  apparent,  or  having  long  ere  this  passed  quite  away. 

Quinia  is  of  especial  use  in  the  malignant  forms  of  ague.  The  dose 
should  be  large,  and  given  in  a  non-febrile  period.  In  these  severe 
forms  of  the  disease,  no  circumstances  are  to  be  considered  as  contra- 
indicating  its  use.  If  it  cannot  be  borne  by  the  stomach,  it  may  be 
given  by  the  rectum  or  hypodermically.  For  injection  it  is  recommended 
to  dissolve  the  quinine  in  ether,  as  this  solution  is  less  irritating  than  an 
acid,  alcoholic,  or  chloroformic  solvent.  Salts  of  quinidine  on  account 
of  their  solubility  have  been  recommended  for  hypodermic  use.  Quini- 
dine of  commerce  is  generally  very  impure. 

In  remittent  fever,  large  and  often-repeated  doses  should  be  admin- 
istered during  the  remission. 

The  more  recent  the  attack,  the  sooner  and  more  certainly  will  quinia 
cure. 

It  is  less  efficacious  in  quartan  than  in  other  forms  of  ague,  probably 
because  old  ague  generally  assumes  the  quartan  type.  In  obstinate 
cases  resisting  quinia,  arsenic  often  succeeds. 

In  some  cases  where  this  medicine  appears  powerless  the  admin- 
istration of  an  emetic  each  morning  sometimes  brings  the  disease  at 
once  under  the  control  of  quinia. 

Quinia  is  used  as  a  preventive  of  ague,  and  in  the  navy  it  is  a  very 
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useful  sanitary  precaution,  where  this  fever  prevails,  to  give  sailors  sent 
ashore  quinia  before  and  after  landing.  This  preventive  effect  is 
forcibly  illustrated  in  some  observations  recorded  by  Dr.  J.  B.  Hamilton, 
of  the  Royal  Artillery,  who  treated  his  men  with  quinia,  and  but  few 
succumbed  to  ague,  and  those  were  attacked  mildly ;  whilst  another 
doctor,  disbelieving  in  the  preventive  action  of  quinia,  allowed  his  men 
to  go  unprotected  by  quinia,  and  a  large  number  were  struck  down  with 
fever  and  several  died.  Dr.  Hamilton  believes  that  cinchona  is  superior 
as  a  prophylactic  to  quinia,  and  quinoidia  very  inferior  to  quinia. 

The  other  alkaloids  of  bark,  although  inferior  to  .quinia,  will  check 
ague.  Cinchonia,  it  is  said,  must  be  given  in  doses  one  third  larger 
than  quinia. 

The  Medical  Committee  appointed  by  the  Indian  Government  to 
estimate  the  relative  value  of  the  alkaloids,  cinchonia,  quinia,  quinidinia, 
and  cinchonidinia,  decided  in  favour  of  the  use  of  all  of  them  in  ague. 
Naturally,  there  were  individual  differences  of  opinion  concerning  their 
exact  relative  value,  but  all  agreed  that  they  are  all  efficacious  against 
ague.  The  general  opinion  was  that  sulphate  of  quinia  and  sulphate  of 
quinidia  possess  equal  febrifuge  power  ;  that  sulphate  of  cinchonidia  is 
only  slightly  less  efficacious;  and  that  sulphate  of  cinchonia,  though 
considerably  inferior  to  the  other  constituents,  is  a  valuable  agent  in 
fever. 

It  is  a  fact  well  known  that  in  the  case  of  persons  who  have  encoun- 
tered ague,  even  many  years  beforehand,  that  disease  in  them  is  prone 
to  take  on  an  intermittent  type,  and  that  in  such  instances  quinia  is 
often  of  great  service. 

Again,  certain  forms  of  neuralgia  not  uncommonly  depend  on  mala- 
rial poison,  and  are  then  apt  to  assume  a  type  distinctly  periodical. 
Here  quinia  in  large  doses  given  shortly  before  the  expected  attack  is 
highly  serviceable.  Quinia  often  proves  useful  too  in  non-malarial 
forms  of  neuralgia,  presenting  this  periodical  character.  Even  when 
the  element  of  periodicity  is  quite  absent,  large  doses  of  quinia  often 
succeed  in  removing  the  pain  of  this  distressing  malady.  Quinia  is 
said  to  control  neuralgia  and  ordinary  faceache  more  effectively  when 
the  powder  is  taken  in  minute  quantities  every  few  minutes,— for  in- 
stance, as  much  as  will  adhere  to  the  finger's  tip  dipped  'into  the 
powder. 

It  has  long  been  recognized  that  quinia  has  most  influence  on  neu 
raJgia  of  the  supra-orbital  branch  of  the  fifth— a  branch  most  often 
affected  with  malarial  neuralgia  and  non-malarial  periodic  neuralgia  • 
but  even  non-periodic  neuralgia  of  this  branch  is  probably  more  ameV 
able  to  quinia  than  neuralgia  of  the  other  branches  of  the  fifth  or  of 
other  nerves. 

A  short  time  ago  it  was  the  custom  to  treat  pyaemia  with  large  doses 
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of  quinia,  under  the  notion  that  quinia  produced  great  reduction  in  the 
temperature;  but  I  am  convinced  that  the  falls  were  often  normal, 
occurring  in  the  course  of  the  disease,  independently  of  the  action  of 
quinia.  In  pyaemia  a  sudden  and  extensive  rise  of  the  temperature 
often  occurs  twice  or  three  times  a  day,  to  fall  again,  however,  in  a  few 
hours  to  the  natural  or  almost  natural  standard. 

Quinia  is  recommended  in  other  febrile  diseases,  as  typhoid  fever, 
bronchitis,  broncho-pneumonia,  pneumonia,  and  acute  phthisis.  Numer- 
ous observations  prove  that  large  doses  effect  a  temporary  reduction  of 
temperature,  occasionally  a  considerable  fall. 

In  Germany,  quinia  treatment,  originally  introduced  by  Vogel,  is 
largely  adopted  in  all  fevers,  especially  in  typhoid  fever.  Liebermeister, 
who  follows  him,  gives  large  doses  of  20  to  45  grains  at  nightfall,  so  as 
to  increase  the  morning  fall  down  to  the  normal,  or  nearly  normal 
temperature.  If  the  dose  is  inadequate  to  effect  this,  he  increases  it. 
He  strongly  insists  on  the  necessity  of  giving  the  quinia  in  one  large 
rather  than  in  several  divided  doses,  as  the  piecemeal  method  has  far 
less  effect  on  the  temperature.  After  very  considerable  experience,  he 
avers  that  he  has  never  seen  these  large  doses  produce  any  injurious 
effects,  the  decline  of  the  temperature  usually  beginning  a  few  hours 
after  taking  the  medicine,  and  the  minimum  temperature  is  reached  in 
from  six  to  twelve  hours.  The  combination  of  the  cold  bath  with 
quinia  is  strongly  recommended  by  some  observers,  as  the  quinia  reduces 
the  number  of  baths  necessary  to  keep  down  the  fever. 

Quinia  is  supposed  to  control  inflammation  by  its  destructive  influence 
on  movements  of  the  white  corpuscles,  and  Binz  maintains,  that  after 
irritating  and  inflaming  the  mesentery,  by  the  administration  of  quinia, 
the  white  corpuscles  are  killed  and  their  migration  are  by  the  tissues 
prevented.  It  is  supposed  to  lower  temperature  by  lessening  the  ozoni- 
zing power  of  the  blood  and  thus  checking  oxidation. 

Quinia  in  large  doses  of  ten  to  thirty  grains,  repeated  several  times 
a-day,  has  been  recommended  in  acute  rheumatism.  Some  advocate 
its  use  at  the  commencement,  others  at  the  termination  of  the  attack — 
at  the  commencement,  with  the  view  of  shortening  the  course  of  the 
attack  and  diminishing  the  chance  of  relapsing,  and  at  the  termination, 
with  the  hope  of  preventing  the  profound  anaemia  which  so  generally 
accompanies  acute  rheumatism.  Other  authorities  are  altogether  adverse 
to  the  use  of  this  drug,  maintaining  that  it  favours  relapses,  and  merely 
disguises  the  pain,  and  in  no  degree  shortens  the  attack.  In  this  con- 
troversy, which  side  is  in  the  right,  if  either  is,  remains  to  be 
proved. 

Quinia  is  often  given  with  decided  advantage  to  check  the  profuse 
sweating  of  exhausting  chronic  diseases,  such  as  chronic  phthisis.  If  a 
small  dose  fail  to  check  sweating,  a  large  dose  of  six  or  eight  grains. 
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administered  at  once,  or  in  portions,  repeated  hourly,  sometimes 
succeeds. 

In  many  cases  of  profuse  sweating,  a  night  draught,  composed  of 
quinia,  sulphate  of  zinc,  and  sulphuric  acid,  is  very  useful. 

Quinia  is  sometimes  useful  in  the  vomiting  of  pregnancy.  Many 
American  writers  believe  that  quinia  strengthens  the  contractions  of  the 
womb  during  delivery,  and  some  use  it  in  preference  to  ergot.  Other 
writers  deny  this  action  to  quinia,  but  on  the  rather  inconsequent  ground 
that,  when  given  during  pregnancy,  as  for  ague,  quinia  does  not  cause 
premature  labour. 

Quinia  is  often  employed  with  much  benefit  in  diseases  of  malnutri- 
tion, as  in  impetigo  and  ecthyma.  It  is  also  of  great  benefit  to  the  pale 
and  badly  fed  inhabitants  of  large  populous  towns.  It  is  at  present 
undetermined  whether  its  good  effects  are  dependent  on  its  action  on 
the  stomach,  or  on  the  tissues  after  its  absorption  into  the  blood. 
Quinia  has  been  recommended  in  passive  bleeding,  undue  suppuration, 
profuse  menstruation,  spermatorrhoea,  and  in  excessive  secretion  of 
milk. 

Quinia  appears  to  be  useful  in  some  cases,  but  quite  useless  in  others, 
of  intermittent  hgematuria. 

Quinia  is  found  in  the  blood,  which  dissolves  more  of  it  than  water ; 
in  the  saliva,  bronchial  mucus,  milk,  and  in  dropsical  effusions.  It  is 
said  to  be  eHminated  slightly  with  the  sweat ;  although  Briquet,  after 
giving  large  doses,  could  detect  none. 

Both  quinia  and  cinchonia  pass  off  in  part  by  the  urine,  but  a  portion 
appears  to  be  consumed  in  the  blood,  or  to  be  eHminated  in  some  other 
way.  Kerner  says  that  "  a  respiratory  power  of  3,000  c.  c.  can  destroy 
fifteen  grains  of  sulphate  of  quinia  in  twenty-four  hours ;  any  amount 
over  this  will  pass  into  the  urine."  Quinia  appears  in  the  urine  of 
healthy  individuals  in  the  course  of  two  to  five  hours,  but  more  quickly 
in  young  than  old  persons.  In  some  diseases  (intermittents,  pulmonary 
emphysema,  pneumonia,  morbus  Brightii)  its  exit  is  much  delayed,  and 
in  three  cases  in  which  large  doses  were  given,  Dietl  detected  it  in  the 
urine  many  weeks  after  the  last  dose,  showing  that  it  is  not  easily 
destroyed  in  the  body. 

Dr.  Ranke  has  made  the  important  observation,  that  a  scruple  of 
disulphate  of  quinia  lessens  by  one-half  the  excretion  or  the  formation 
of  uric  acid,  the  effect  continuing  about  two  days  after  a  single  large 
dose,  the  other  constituents  of  the  urine  remaining  unaffected.  It 
would  seem  Hkely  that  the  uric  acid  is  not  simply  retained  in  the  system  ; 
for  as  in  Ranke's  cases  no  subsequent  increased  excretion  took  place 
after  the  effect  of  the  quinia  had  gone  off,  its  formation  was  absolutely 
lessened,  or  it  must  have  been  converted  into  some  other  substance. 
(Parkes  On  Urine.) 
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Certain  circumstances  modify  the  operation  of  the  salts  of  quinia. 
The  physiological  symptoms  appear  early  in  young  people,  who  can  resist 
the  toxical  action  of  the  drug ;  but,  on  the  other  hand,  the  effects  of 
quinia  are  more  marked  in  old  people.  Diffusible  stimulants,  as  wine 
and  coffee,  are  said  to  counteract  the  action  of  quinia. 


SALICINE.    SALICYLIC  ACID.  SALICYLATES. 

Salicylic  acid  is  a  powerful  antiseptic.  Wagner  maintains  that  it  is  a 
more  powerful  disinfectant  of  wounds  than  carbolic  acid.  It  is  said  to 
be  three  times  more  effectual  in  preventing  fermentation  than  carbolic 
acid.  Kolbe  asserts  that  salicylates  possess  no  antiseptic  properties, 
the  apparent  contradictions  to  this  statement  being  due  to  the  specimen 
used  containing  some  free  acid. 

Salicylic  acid  is  useful  as  a  local  application  to  prevent  fcetor  of 
gangrenous  and  offensive  smelling  sores. 

These  substances  produce  many  of  the  effects  of  quinia,  and  like  it 
they  have  been  recommended  to  reduce  the  febrile  temperature.  But 
whilst  in  many  respects  they  produce  similar  effects  on  the  animal  body 
to  quinia,  they  cannot,  as  we  shall  subsequently  see,  be  substituted 
for  it. 

In  conjunction  with  Mr.  Bury,  I  have  made  some  investigations  con- 
cerning the  action  of  salicine  on  the  human  body,  using  healthy  children 
for  our  experiments,  to  whom  we  gave  doses  sufficient  to  produce  toxic 
symptoms. 

We  tested  the  effects  of  salicine  in  three  sets  of  experiments,  on  three 
healthy  lads.  To  the  two  first  we  gave  large  doses  and  produced 
decided  symptoms ;  to  the  third  we  gave  at  first  smaller  doses  and 
increased  them  gradually  till  he  took  three  drachms  daily,  producing, 
as  we  shall  see,  scarcely  any  symptoms. 

In  order  to  produce  any  symptoms  characteristic  of  the  drug,  a 
single  large  dose  of  one  drachm  or  more  is  necessary,  or  thirty  grains 
repeated  hourly,  two  or  three  times.  Given  less  frequently,  or  in 
smaller  doses,  it  induces  no  symptoms  whatever.  Toleration  of  the 
drug  is  soon  established,  so  that  at  last  large  doses  fail  to  produce  any 
characteristic  effect ;  though  when  given  at  first,  without  any  graduation, 
these  full  doses,  even  after  their  discontinuance,  produce  very  decided 
symptoms,  which  may  persist  one  or  two  days,  and  may  even  become 
intensified  the  day  after  the  withdrawal  of  the  medicine.     The  repeti- 
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tion  of  large  doses  may  produce  slight  fever,  shown  in  delaying  and 
greatly  lessening  the  evening  normal  diurnal  fall — an  effect  probably 
due  to  irritation  of  the  stomach. 

The  aspect  of  a  patient  under  full  medicinal  doses  is  rather  charac- 
teristic, being  in  many  respects  similar  to  that  of  a  person  suffering 
from  cinchonism.  The  expression  is  dull  and  heavy,  the  face  quickly 
flushes  on  slight  excitement,  and  the  eyes  become  suffused.  The  flush, 
of  rather  a  dusky  hue,  suffuses  itself  uniformly  over  the  whole  face. 
The  patient,  made  more  or  less  deaf,  often  complains  of  noises  in  the 
ears.  He  complains,  too,  of  frontal  headache,  and  his  hands,  when 
held  out,  tremble  a  little.  His  breathing  is  rather  quickened  and 
deepened.  In  some  cases  one  symptom  may  predominate  ;  thus  deaf- 
ness may  be  almost  complete,  without  headache  or  muscular  trembling ; 
but  it  rarely,  if  ever,  happens  that  any  symptom  is  unaccompanied  with 
the  dull  heavy  aspect  and  the  readiness  to  flush. 

Under  toxic,  but  not  dangerous  doses,  the  headache  is  often  very 
severe,  so  that  the  patient  buries  his  head  in  the  pillow.    There  may  be 
very  marked  muscular  weakness  and  tremor,  associated  with  great 
muscular  irritability,  so  that  a  slight  tap,  say  on  the  shoulder,  causes 
muscular  contractions  so  strong  as  to  jerk  the  arm  backwards.  There 
are  often  slight  spasmodic  twitchings  when  a  limb  is  raised.  Tingling 
of  the  extremities  or  other  parts  of  the  body  sometimes  occurs.  The 
voice  may  become  thick  and  husky.    The  respiration  is  hurried,  some- 
times deepened,  sometimes  sighing  and  shallow  and  almost  panting,  as 
though  it  were  performed  rather  laboriously,  but  the  patient  does  not 
complain  of  any  difficulty  of  breathing.    The  costal  as  well  as  the 
diaphragmatic  movements  are  involved  in  the  exaggerated  breathing. 
Large  doses,  often  repeated,  quicken  the  pulse  to  140  per  minute,  and 
it  becomes  very  weak.    In  these  healthy  lads  the  drug  did  not  cause 
delirium. 

It  is  very  noteworthy  that  salicine  renders  the  sweat  neutral  or  alka- 
line. _  We  think,  too,  that  the  urine  becomes  neutral  or  less  acid  ;  but 
on  this  point  our  observations  are  too  few  to  justify  our  speaking'  con- 
fidently. The  alkaline  re-action  of  the  sweat  we  noticed  in  many 
rheumatic  patients  under  the  influence  of  large  and  frequent  doses  and 
the  sweat  may  be  alkaline,  whilst  the  urine  is  acid.  ' 

Subsequent  observations  incline  me  to  doubt  if  this  alkaline  reaction  of  the 
sweat  be  due  to  the  sahcine  ;  for  in  a  good  many  observations  on  the  reaction 

tlkXr  '''''  ^  "^""^        ''''  '''''''  "^"'^'-^1  °r  even 

We  find  that  if  moderate  doses  are  first  given,  the  medicine  may 
then  be  increased,  till  a  lad  ten  years  old,  beginning  with  80  grains 
may  be  brought  to  take  180  grains  daily,  without  any  symptoms. 
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Salicylic  acid  and  the  salicylates  produce  the  same  symptoms.  In 
my  experience  the  acid  produces  these  symptoms  in  much  smaller  doses 
than  the  alkaloid. 

Salicine  is  converted  in  the  body  into  salicylic  acid,  and  possibly  this 
acid  produces  the  symptoms.  The  alkaloid  will  not,  of  course,  yield 
its  own  weight  of  acid,  hence  its  effect  in  producing  symptoms  is  less 
manifest  than  the  acid. 

Other  symptoms  than  those  just  described  have  been  observed  when 
sahcylic  acid  has  been  given  in  disease.  Thus  Dr.  Tuckwell,  in  addi- 
tion to  most  of  the  symptoms  just  mentioned,  observed  delirium  like 
delirium  tremens,  involuntary  evacuation  of  urine  and  faeces,  slow 
laboured  pulse,  and  olive-green  colour  of  the  urine.  When  Dr.  Tuck- 
well  first  published  his  account,  all  the  symptoms  were  thought  to  be 
due  to  a  trace  of  carbolic  acid  contaminating  his  specimen.  Possibly 
the  olive-green  colour  of  the  urine  was  due  to  the  carbolic  acid  ;  but  as 
salicine  produces  most  of  the  symptoms  enumerated,  and  as  dehrium 
has  been  noticed  to  occur  after  the  use  of  a  pure  sample  of  the  acid, 
these  symptoms,  excluding  the  olive-coloured  urine,  must  be  due  to  the 
drug  and  not  to  carbolic  acid.  Dr.  Weber  has  seen  the  acid  cause 
acute  nephritis  with  bloody  albuminous  urine  containing  casts  ;  this  effect 
following  three  moderate  doses  and  lasting  sixty  hours  after  the  last 
dose.  Other  observers  refer  to  similar  effects  with  the  acid,  in  some 
cases  the  urine  being  almost  suppressed.  Dr.  Murchison  and  some 
other  writers  are  inclined  to  attribute  the  delirium,  sometimes  following 
the  use  of  the  acid,  to  its  effects  on  the  urine ;  but  this  view  is  not 
tenable,  since  the  drug  will  produce  violent  delirium  without  effecting 
any  change  in  the  quantity  or  character  of  the  urine.  I  have  never 
seen  saUcine,  even  when  given  in  very  large  doses,  produce  delirium, 
and  possibly  the  acid  may  be  more  powerful  in  this  respect  than  the 
alkaloid.  In  addition,  these  substances  sometimes  produce  sickness, 
and  more  rarely  diarrhoea,  so  that  they  cannot  be  continued ;  and 
further,  salicylic  acid  often  causes  much  distressing  burning  of  the 
throat'  Wlien  administered  in  fever,  salicylic  acid  not  uncommonly 
excites  very  abundant  perspiration;  but  this  did  not  occur  in  our  experi- 
ments on  healthy  persons.  While  administering  these  remedies  ui 
rheumatic  fever,  some  observers  have  seen  them  produce  an  urticarial 
or  vesicular  eruption.  These  symptoms,  Strieker  asserts,  appear  sooner 
in  old  and  feeble  than  in  young  and  vigorous  people. 

I  shall  now  speak  of  the  effect  of  these  agents  on  the  anunal  tempe- 
rature and  shall  first  treat  of  the  effect  of  salicine  on  the  temperature  m 
health  This  subject,  too,  I  have  investigated  with  Mr.  Bury,  and 
our  results  are  published  in  Vol.  XI.  of  the  Journal  of  Anatomy  and 

^  Ouf '^servations  show  that  even  very  large  doses,  as  large  as  can  be 
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safely  given,  depress  the  temperature  very  little,  and'  only  after  the  first 
few  doses,  and  subsequently,  instead  of  lowering  the  temperature,  the 
drug  produces  slight  fever;  thus  it  slightly  raised  the  temperature, 
though  not  above  the  limits  of  health,  but  delayed  the  onset  of  the 
evening  fall,  and  lessened  the  amount  of  diurnal  variation,  thus  giving 
evidence  of  the  febrile  movement.  This  slight  fever  may,  we  think,  be 
due  to  catarrh  of  the  stomach  caused  by  the  medicine,  which,  in  so 
many  instances  excites  vomiting. 

In  two  sets  of  experiments  the  temperature  was  taken  under  the  tongue  ;  in  the 
other  series,  in  tlie  rectum.  These  lads  toolc  brealtfast  between  six  and  seven  ; 
dinner  between  twelve  and  half-past,  and  tea  between  four  and  five. 

We  took  the  temperature  hourly,  from  9  A.M.  till  12  P.M.  Observations  were  made 
hourly  for  six  days  on  the  first  lad ;  on  the  second  for  eight  days ;  on  the  third  for 
thirty  days.  For  a  few  days  we  gave  no  salicine,  that  we  might  compare  the  tempera- 
ture of  the  body  on  salicine  days  with  non-salicine  days. 

Our  first  set  of  experiments  was  made  on  a  lad  aged  ten,  weighing  444  lbs.  His 
temperature  was  taken  under  the  tongue,  and  during  the  investigation,  he  was  kept 
in  bed,  but  was  allowed  to  sit  up  in  it.  He  was  admitted  with  belladonna  poison- 
ing, but  our  observations  were  not  commenced  till  some  days  after  his  complete 
recovery. 

For  the  first  three  days  he  took  no  medicine,  on  the  fourth  we  gave  salicine 
in  two  doses,  each  of  thirty  grains,  and  on  the  following  day  a  single  sixty-grain 
dose.  Observations  were  continued  throughout  the  sixth  day,  although  he  took  none 
of  the  drug. 

The  results  of  our  observations  are  put  in  the  following  table : — 


Maximum 
temperature 
of  day. 

Rise  after 
dinner. 

Rise  after 
tea. 

Evening  fall 
begun. 

Diurnal 
variation. 

Average 
temperature 
of  day. 

1st  day 

99-1 

0-4 

0 

8 

1-6 

98-4 

No  salicine. 

2nd  day 

99 '5 

0-6 

o-s 

7 

I '4 

987 

No  salicine. 

3rd  day 

99*5 

0-4 

0-4 

6 

17 

987 

No  salicine. 

4th  day 

99 

0 

0 

9 

17 

98-3 

60  grains  in 

two  doses. 

5  th  day 

99 '3 

0 

0'2 

6 

17 

98-5 

60  grains  in 

one  dose. 

6th  day 

99 

0 

0'2 

9 

1-9 

98-2 

No  salicine. 

In  respect  to  this  table  we  must  first  remark  that  the  rise  after  dinner  and  tea  lasted 
a  very  short  ttrne,  and  we-think  that  part  of  this  rise  is  due  to  the  warm  tTa  for 
after  warm  drmks,  we  found  that  the  mouth  temperature  is  often  considerably  raised 
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sometimes  even  to  the  extent  of  a  degree,  remaining  so  a  quarter  of  an  hour,  or  even 
longer. 

A  reference  to  the  above  table  might  lead  to  the  conclusion  that  the  effect  of 
salicine  was  inappreciable  or  nil,  but  a  glance  at  the  temperature  chart  showed  that 
the  drug  produced  a  manifest  effect.  On  the  fourth  day,  after  taking  three  observa- 
tions, at  intervals  of  a  quarter  of  an  hour,  we  administered,  by  the  mouth,  thirty 
grains  of  salicine  dissolved  in  water  at  9.45  a.m.,  and  another  thirty-grain  dose  at 
10.50  A.M.  The  medicine  produced  a  decided  though  slight  effect  on  the  tempera- 
ture. Thus,  throughout  the  day,  the  temperature  remained  more  stationary  than  on 
non-salicine  days.  After  the  first  dose  there  occurred  a  fall  of  0"2°  Fah.  ;  during  the 
next  hour  it  rose  0"4°  in  spite  of  the  second  dose,  and  the  maximum  temperature 
of  the  day  was  attained  at  11.40  a.m.  Then,  instead  of  rising  after  dinner  and  tea, 
as  on  the  previous  non-salicine  days,  it  slowly  and  continuously  declined,  so  that  at 
8.  P.M.  it  had  fallen  0"4°  Fah.,  then  the  diurnal  variation  commenced  and  amounted 
to  1 7°  Fah.  Thus  the  effect  of  the  salicine  on  this  day  was  to  lower  the  temperature 
0"2°  Fah.,  and  to  prevent  the  rise  after  dinner  and  tea,  effects  very  slight  and  unim- 
portant. Next  (5th)  day,  after  three  observations,  we  administered,  in  one  dose,  sixty 
grains  of  salicine,  dissolved  in  two  ounces  of  water,  at  9.40  a.m.  The  temperature 
from  this  time  gradually  fell,  reaching  its  maximum  fall  of  o"8°  at  11  a.m.,  it  then 
rose  and  had  recovered  itself  at  12,  and  between  12  and  S  p.m.  it  rose  0-3° ;  the 
evening  fall  then  began  and  amounted  to  i  7°  Fah.  There  was  no  rise  after  dinner, 
and  only  o'2°  after  tea.  Thus  on  this  day  the  effect  was  a  fall  of  o-8°,  lasting  about 
two  hours,  and  no  rise  after  food.  The  amount  of  diurnal  variation  was  unaffected 
on  both  the  salicine  days. 

Next  day  he  took  no  salicine,  and  his  temperature  remained  remarkably  uniform 
throughout  the  day,  till  the  diurnal  variation  set  in.  The  evening  fall  began  between 
eight  and  nine,  and  the  diurnal  variation  amounted  to  I  -9°  Fah. 

The  drug  produced  no  effect  on  the  pulse  or  respiration. 

Although  on  each  of  the  two  days  we  gave  the  same  dose,  the  drug  produced  far 
more  decided  effects  after  the  second  than  after  the  first  dose.  On  the  first  day  we 
gave  two  thirty-grain  doses  at  sixty-five  minutes  interval ;  on  the  next  day  sixty  grains 
were  given  at  once.   This  difference  would  indicate  that  the  drag  is  quickly  eliminated. 

The  symptoms  produced  were  slight  nausea,  probably  due  to  the  bitter  taste  of  the 
drug ;  then,  in  a  few  minutes  after  the  second  dose,  severe  frontal  headache  set  in, 
so  severe  that  the  lad  shut  his  eyes  and  buried  his  head  in  his  arm.  Flushing  of  the 
face  especially  on  any  excitement.  Slight  injection  of  the  conjunctiva,  and  giddi- 
ness. In  an  hour  these  symptoms  had  almost  left  him,  a  fact  confirmmg  the  con- 
clusion that  the  drug  is  speedily  eliminated. 

Sixty  grains  produced  the  same  symptoms  in  a  more  marked  degree.  Severe 
headache  and  flushing  came  on  in  twelve  minutes.  Though  a  very  lively  boy,  he 
became  very  dull  and  stupid,  lying  with  his  eyes  closed,  and  answering  questions 
slowly.  He  complained  of  tingling  like  pins  and  needles  in  his  right  ankle,  and 
suffered  from  very  decided  muscular  weakness,  soon  accompanied  by  muscular 
twitchings  and  tremblings  of  the  legs  and  arms.    At  this  time  the  pulse  was  much 

'"iTthe  following  table  we  give  the  time  these  symptoms  set  in  and  their  duration, 
calculating  from  the  time  of  taking  the  medicine. 

Set  in.  Ce.-ised. 

Headache  12  min.  5°  min. 

Flushing  i^min.  i  h.  20  mm. 

Muscular  weakness  IS  mi"-  i  h.  20  mm. 

...  TP  rnin  I  h.   20  lUin. 

Muscular  twitchings  35  mm.  ' 

Dullness  and  heaviness  IS  mi".  i  h.  45  m"  • 
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The  quantity  of  urine  was  almost  unaffected,  as  the  following  table  shows : — 

Daily  amount. 

Without  medicine  22  oz. 

22  oz. 

Salicine  day  20  oz. 

20  oz. 

The  next  series  of  observations  were  made  on  a  lad  aged  nine,  con- 
valescent from  pneumonia,  his  temperature  having  become  normal  ten 
days  previously.    We  experimented  somewhat  differently. 

The  boy  was  kept  in  bed.  His  temperature  was  taken  hourly  in  the  rectum.  For 
two  days  he  took  no  medicine  ;  on  the  two  following  days  he  took  salicine  in  thirty- 
grain  doses  at  10  a.m.,  h  a.m.,  2  p.m.,  3  p.m.,  5  p.m.,  and  6  p.m..  ;  thus,  in  the 
course  of  the  day,  he  took  5iii.  Next  day  we  administered  thirty-grain  doses  eight 
times  (Jis.),  at  10  A.M.,  n  A.M.,  12  p.m.,  i  p.m.  2  p.m.,  3  p.m.  4  P.M.,  and 
5  P.M. 

The  results  with  this  lad  are  rather  singular.  On  the  first  day  these  large  doses 
produced  no  symptoms,  in  fact  symptoms  did  not  set  in  till  noon  of  the  second  day, 
but  they  increased  during  the  night,  after  the  discontinuance  of  the  medicine,  and 
were  severe  all  next  day,  and  for  three  days^after. 

The  temperature  chart  shows  that  on  the  first  day  the  temperature  rose  between 
9  A.M.  and  I  P.M.,  Fah.,  and  then  slowly  fell ;  the  diurnal  variation  apparently 
beginning  about  6  p.  m.  and  amounting  to  2  -9°  Fah.  Next  day,  also  without  salicine, 
the  course  of  temperature  was  very  singular.  It  remained  pretty  stationary  from 
9  A.M  till  I  P.M.,  and  then  fell  1°,  remaining  about  this  point  till  9  A.M.  and  again 
fell  I  -6° ;  the  diurnal  variation  amounting  to  2  -3°.  Next  day,  the  first  on  which 
salicine  was  given,  the  temperature  fell  after  the  first  dose  of  30  grains  •4°  in  one  and 
half  hours,  and  remained  depressed  for  about  three  hours,  and  then  rose  to  its 
original  height  in  spite  of  the  continuance  of  the  medicine.  The  evening  fall  began 
at  7.30  P.M.,  and  the  diurnal  variation  amounted  to  I -9°  Fah.  The  only  effect, 
therefore,  of  the  salicine  was  a  very  slight  and  temporary  depression  of  the  tempera- 
ture, not  maintained  by  the  continuance  of  the  medicine,  and  the  diurnal  fall  was 
not  quite  so  great  as  on  the  two  previous  days,  though  within  the  limits  of  variation 
of  health. 

Next  day,  when  3  drachms  of  salicine  in  divided  doses  were  given,  the  temperature 
was  not  even  temporarily  depressed ;  in  fact  it  rose  -6°  between  9  A.M.  and  i  p.m.. 
and  then  slowly  fell  -3°  till  3.30  p.m.  The  evening  fall  began  between  7  p.m.  and 
8  P.M.,  and  the  diurnal  variation  amounted  to  1-5° 

Next  day,  with  very  marked  symptoms,  though  without  salicine,  the  temperature 
ran  the  same  course,  rising  gi-adually  from  9  a.m.  till  i  p.m.,  and  after  4  p.m., 
slowly  falling  till  12  p.m.:  the  daily  variation  amounting  to  only  0-9°.  On  these 
two  days  the  only  apparent  effect,  therefore,  of  salicine  was  to  lessen  the  diurnal 
range,  with  a  very  slight  increase  in  the  maximum  temperature  of  the  day; 
and,  strange  to  say,  these  effbcts  were  most  marked  on  the  day  following  the  large' 
doses  of  salicine,  not  on  the  day  the  large  doses  of  salicine  were  taken,  but  on  the 
following  day. 

Next  day,  taking  the  temperature  as  usual,  it  remained  pretty  stationary  vary- 
ing only  ■2°  from  9  A.M.  till  6  P.M.,  and  then  fell,  the  diurnal  variation  amounting 

On  the  two  days  following  the  temperature  returned  to  the  course  observed  on 
the  first  non-medicine  days,  slightly  rising  from  9  a.m.  till  i  p.m.,  the  rise  amounting 
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to  0'5°  Fah.,  and  then  the  diurnal  fall  began  respectively  at  7  p.m.  and  6  p.m.,  and 
amounted  to  2  •2°  and  17°. 

We  now  summarize  our  observations  in  the  following  table  : — 


Date. 

Medicine 
given. 

Amount. 

Maximum  tempera- 
ture of  the  day. 

■  - 

Amount  of  diurnal 
variation. 

Sept.  19 

None. 

99-1 

2-9 

„  20 

None. 

98-9 

2-3 

„  21 

Salicine. 

3iii 

98-9 

1-9 

,,  22 

Salicine. 

5iv 

993 

I'S 

23 

None. 

99'S 

0-9 

24 

None. 

99  "4 

1-8 

.,  25 

None. 

99*5 

2*2 

„  26 

None. 

99'S 

17 

We  may  remark  that  in  these  observations,  taken  in  the  rectum,  very  little  and 
generally  no  rise  of  temperature  occurred  after  food — a  circumstance  strongly 
favouring  a  previous  suggestion,  that  the  rise  after  food,  in  cases  where  the  tempera- 
ture is  taken  under  the  tongue,  is  due  to  the  hot  food  heating  the  mouth  by  direct 
contact. 

In  this  case  the  pulse  and  respirations  were  greatly  affected,  both  being  consider- 
ably quickened.  As  was  the  case  with  the  temperature,  so  with  the  pulse  and 
respiration,  the  effects  of  the  medicine  were  most  marked  the  day  after  the  discon- 
tinuance of  the  drag.  Thus  the  full  effects,  as  regards  the  pulse  and  respirations  and 
other  symptoms,  culminated  about  i  p.m.  on  the  day  following  the  withdrawal  of  the 
drug,  the  pulse  at  that  time  being  140  and  the  breathing  40.  On  the  following  day, 
that  is,  two  days  after  the  administration  had  ceased,  the  pulse  and  respirations  had 
greatly  fallen,  but  were  still  quick,  and  the  next  day  they  became  normal.  The  pulse, 
when  frequent,  was  very  compressible,  but  improved  in  quality  as  it  diminished  in 
frequency. 

The  drug's  influence  on  the  pulse  and  respiration  is  shown  in  the  following 
table :— 


Date. 

Medicine. 

Amount  of 
Medicine. 

Maximum  and 
minimum  pulse 
of  the  day. 

Maximum  and 
minimum  respira- 
tion of  the  day. 

Sept.  19 
„  20 
„  21 
,.  22 
23 
24 
,,  25 
„  26 

None. 

None. 
Salicine. 
Salicine. 

None. 

None. 

None. 

None. 

3iii 
3iv 

66  to  84 
68  to  72 
68  to  78 
88  to  116 
112  to  140 
82  to  108 
72  to  100 
76  to  88 

18  to  28 
20  to  24 
24  to  28 
24  to  30 

22  to  40 

18  to  28 
18  to  26 
16  to  24 

We  now  give  a  resume  of  his  symptoms.  Nothing  was  noticed  till  noon  of  the 
second  salicine  day,  until  the  boy  had  taken  in  all  3v.  of  the  medicine.  Between  one 
and  two  we  noticed  that  his  face  was  flushed  and  he  looked  dull,  and  that  there  was 
some  tremor  ^vhtn  his  hand  was  held  out.    In  the  evening  the  tremors  were  more 
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marked.  At  S  a.m.  the  following  day  he  twice  vomited.  On  this  day,  though  he 
had  discontinued  the  medicine  since  five  o'clock  the  previous  evening,  his  symptoms 
were  very  marked,  and,  for  the  most  part,  of  the  same  characters  as  in  the  other  lad, 
namely  dullness,  so  that  he  did  not  seem  very  well  to  understand  questions ;  deaf- 
ness ;  tingling  in  the  right  ear ;  slight  tremor  of  the  lips  on  speaking,  and  thick 
husky  voice ;  breathing  rather  laboured  ;  trembling  of  hands  when  held  out ;  slight 
spasmodic  movements  of  the  upper  limbs ;  slight  jerks  of  the  lower  limbs  when 
they  are  raised  from  the  bed  ;  grasping  power  weaker  than  before  ;  much  irritability 
of  the  muscles  on  percussion  ;  but,  strange  to  say,  he  never  complained  of  headache 
nor  buzzing.  These  symptoms  were  at  their  height  at  midday,  and  were  so  marked, 
and  the  pulse  and  respirations  so  quick,  that  we  must  confess  we  fell  a  little  relief 
when  the  toxic  symptoms,  which  became  far  more  marked  than  we  had  expected, 
abated,  not  that  at  any  time  the  boy  was  dangerously  ill,  but,  as  the  symptoms  pro- 
gressed, after  discontinuing  the  medicine,  we  did  not  know  how  long,  and  to  what 
degree,  they  might  increase. 

Next  day,  that  is,  forty-one  hours  after  the  last  dose  of  medicine,  he  was  still  deaf, 
though  less  so,  and  was  dull,  and,  unless  spoken  to,  lay  with  his  eyes  half  closed,  and 
very  often  fell  asleep.  Muscular  irritability  had  diminished,  and  the  hands  and  arms 
trembled  when  held  out :  the  pulse  was  still  compressible.  Even  sixty-five  hours 
after  the  last  dose  he  was  still  dull,  rather  deaf,  and  there  was  slight  tremor  of  the 
hands  and  irritablility  of  percussed  muscles. 

Next  day  he  had  quite  recovered.  We  tested  the  urine  frequently  for  salicine,  and 
found  some,  even  ninety-five  hours  after  the  last  dose. 

In  our  third  series  of  observations  on  a  lad  aged  ten,  and  weighing 
64  pounds,  we  experimented  in  a  somewhat  different  way.  We 
took  the  temperature  under  the  tongue  every  three  hours.  For  three 
days  we  administered  no  medicine ;  on  the  following  twenty-six  days 
we  gave  salicine  in  increasing  doses,  at  first  in  twenty  grain  (eighty 
grains  daily),  and  latterly  in  thirty  grain  doses  several  times  daily,  till  he 
was  taking  in  divided  doses  180  grains  daily.  The  boy  got  up  and 
spent  the  day  about  the  ward. 

We  put  our  observations  into  the  following  table  : — 


Medicine. 

Maximum 
temperature 
of  day. 

Average  tem- 
perature of  day 
till  9  P.M. 

1st  day 

None 

99 '2 

98-66 

2 

it 

99 

98-64 

3 

99 

98-6 

7th  day 

80  grs. 

99"i 

987 

8 

>i 

99-2 

98-8 

9 

) ) 

99 '2 

987 

10 

99-8 

98-3 

1 1 

120  grs. 

99 '4 

98-8 

12 

99 '4 

98-86 

13 

> » 

99'3 

98-96 

14 

100  grs. 

99 '2 

98-6 

15 

120  grs. 

99 '2 

98-62 

12 


98-4 

98 

98-5 
98-81 

98-78 

98-5 
98-60 


H  o 

1  = 

.2  o 
0- 


3  c 
S-2 


I-I 

1-2 

I  -2 

I-I 

1-9 

I '4 

1'4 

2-2 

I  "O 

1-6 

I '3 

1-8 

I '3 

1-8 

0-9 

I '4 

i-o 

1*4 

ro 

1-3 

Highest  pulse 
of  the  day. 


84 
80 
84 

88 
96 
92 
88 
92 
96 
100 
96 
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,  >. 

.s 

c-a  . 
H'^  S 

jrage 
1  12. 

rt 

■c  1 

^  Q, 

aria- 

P.M. 

Maxim 
empera 
of  da 

(u  °  0; 
y  £  0, 

Diurnal  v 
tion  to  12 

Highest  pulse 

2  3  — 
>  2  " 

>r3 

<;  - 

Dium: 
tion  tc 

fit    fn**  Hr^ir 
VJl    LIIC  Udy. 

lotn  day 

120  grs. 

99 '3 

987s 

98-62 

I  '2 

I  "4 

96 

lo 

) ) 

99 '4 

98-48 

98--J2 

1-9 

2'2 

ICQ 

jj 

90  0 

98-22 

98-0"; 

I '4 

T  -A 
I  0 

92 

88 

19 

») 

99 '3 

98-66 

I '3 

20 

100  grs. 

99  "2 

98-7 

98-5 

i-i 

1-7 

21 

150  grs. 

99 '3 

99-06 

98-78 

I  - 1 

1-9 

88 

22 

>t 

99 '3 

98-81 

98-67 

0-6 

92 

23 

J) 

99 '6 

98-94 

98-68 

I -5 

2-2 

96 

24 

») 

99-4 

98-88 

98-6^ 

1-9 

2-0 

25 

17s  grs. 

99 '2 

98-68 

98-41 

IS 

2-2 

96 

20 

150  grs. 

99 '2 

98-9 

98-73 

I  -2 

1-8 

100 

27 

180  grs. 

99 '3 

98-91 

98-71 

0-9 

1-8 

96 

28 

j» 

99'S 

99-05 

98-82 

I  -I 

2-0 

96 

29 

j» 

IOO-2 

99"36 

99-1 

2-1 

2-7 

Had   hot  air 

bath 

30 

>> 

99 '5 

99-11 

98-91 

07 

1.8 

IOC 

31 

30  grs. 

99 '4 

None 

997 

98-48 

98-60 

17 

2-3 

100 

The  preceding  table  shows  that  these  large  doses  of  salicine  had  no 
appreciable  effect  on  the  temperature.  It  is  true  that  on  one  day  the 
temperature  rose  to  100°  ;  but  that  occurred  during  the  use  of  the  hot-air 
bath,  employed  to  produce  sweating,  that  we  might  test  the  reaction  of 
the  sweat ;  on  the  other  hand  the  pulse  was  a  little  quickened.  On 
the  fifth  day  of  taking  salicine  he  complained  of  slight  deafness,  and 
on  the  tenth  it  is  noted  that  the  deafness  had  a  little  increased,  but 
two  days  afterwards  it  had  disappeared.  Beyond  the  influence  on 
the  pulse  and  hearing,  the  medicine  produced  no  apparent  effects, 
the  boy  eating  well,  sleeping  well,  and  indeed  appearing  in  all  respects 
quite  well. 

I  shall  next  speak  of  the  effect  of  salicylic  acid  on  the  temperature  of 
the  healthy  body.  Dr.  Riess  has  investigated  the  action  of  salicylates 
on  the  healthy  temperature  in  twenty-three  experiments  on  seven 
healthy  persons,  and  obtained  in  four  to  six  hours  a  constant  reduction 
of  about  1°  Fah.  He  finds  that  the  same  dose  produces  a  greater  fall 
in  the  febrile  than  the  healthy  temperature.  I  have  made  some  investi- 
gations with  Mr.  Morshead,  but  the  results  are  not  so  satisfactory  as 
those  with  salicine,  as  we  failed  to  get  symptoms  with  the  acid, 
though  we  gave  large  doses,  as  much  as  160  grains  in  one  day.  This 
quantity  did  not  in  the  slightest  degree  lower  the  temperature ;  indeed 
if  the  medicine  produced  any  effect  on  the  temperature  it  rather 
heightened  it. 
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A  boy  aged  8,  and  weighing  44^  lbs.,  the  subject  of  our  investigation,  was  con- 
valescent from  an  attack  of  acute  rheumatism  complicated  with  pneumonia ;  his 
temperature,  during  the  greater  part  of  the  attack,  reaching  105°,  and  on  one  occasion 
106° ;  but,  for  seven  days,  his  temperature  had  been  normal  before  we  commenced, 
and  the  lad  appeared  quite  well.  Throughout  the  experiment  we  took  his  tempera- 
ture in  the  rectum  hourly,  from  9  A.M.  to  12  P.M.,  and  carefully  noted  his  pulse  and 
respirations  each  time  we  made  a  thermometric  observation.  We  also  noted  the 
quantity  of  his  food.  For  the  two  first  days  we  gave  no  salicylic  acid.  The  course 
of  the  temperature  on  these  non-medicinal  days  was  peculiar,  possibly  owing  to  the 
previous  illness.  From  9  a.m.  to  i  p.m.  the  temperature  fell,  the  fall  amounting  to 
about  1°  Fah.  ;  the  temperature  then  again  rose,  and  remained  at  a  nonnal  height, 
99°,  till  the  evening  fall  began,  which  happened  later  than  usual  in  boys  of  his  age, 
and  was  rather  considerable,  amounting  to  27°  Fah.  On  the  next  three  days  we 
gave  him  salicylic  acid  hourly  in  5  or  10  grain  doses  the  first  day  ;  and  10  gi-ain  doses 
the  second  and  third.  On  the  first  day  he  took  1 10  grains;  on  the  second  155 
grains ;  on  the  third  160  grains  ;  in  all  425  grains.  These  doses  had  scarcely  any 
effect  on  the  temperature.  Though  on  these  days  the  temperature  differed  slightly 
from  the  non-medicinal  days,  it  may  be  doubted  whether  the  difference  was  due  to  the 
medicine.  At  all  events  the  effect  was  very  slight,  and  not  in  the  direction  of  depress- 
ing the  temperature,  but  rather  the  other  way. 

The  salicylic  acid  produced  no  symptoms,  the  boy  seeming,  in  all  respects,  just 
the  same  as  usual.  Perhaps  it  will  be  said  that  larger  doses  would  have  had  some 
effect,  and  we  must  admit  that  our  observations  as  to  temperature  are  not  so  con- 
clusive as  they  might  have  been,  had  we  got  marked  symptoms.  We  gave  ten-grain 
doses  because,  first,  it  is  difficult  on  accoimt  of  its  insolubility,  the  potion  is  so  large, 
to  get  a  patient  to  take  more,  and  next,  during  his  rheumatic  attack,  we  treated  him 
with  salicylic  acid  with  the  same  dose  at  the  same  intervals  of  time,  with  the  produc- 
tion of  symptoms  so  marked  that,  after  he  had  taken  130  gi-ains,  we  felt  it  necessary 
to  discontinue  the  medicine. 

Kohler  finds  that  salicylic  acid  and  its  salt  produce  a  considerable 
fall  of  blood-pressure,  even  after  the  division  of  the  vagi  and  of  the 
spinal  cord. 

It  thus  appears  that  salicine  and  saHcylic  acid  depress  the  non- 
febrile  temperature  but  slightly,  and  that  the  continuance  of  the 
medicine  fails  to  maintain  this  slight  depression.  Are  we  thence  to 
conclude  that  these  substances  exert  no  influence  on  the  febrile  tem- 
perature? By  no  means.  There  is  no  better  attested  fact 'than  the 
power  of  salicylic  acid  and  salicylate  of  soda,  to  promptly  and  con- 
siderably reduce  an  elevated  temperature. 

The  reducing  power  is  established  by  numerous  observations  both  in 
Germany  and  in  this  country  by  Riess,  Moeli,  Furbringer,  Ewald 
Russ,  Senator,  &c.  It  has  been  employed  in  most  febrile  diseases  in 
typhoid  fever,  pneumonia,  scarlet  fever,  diphtheria,  &c.  Many  writers 
mamtam  that  it  is  equal  to  quinia,  but  must  be  given  in  double  the 
dose.  As  with  quinia  two  methods  are  adopted,  a  massive  single  dose 
of  3J>  51SS,  31]  once  daily,  usually  at  night,  or  divided  doses  more 
frequently.  Most  observers  recommend  the  massive  daily  dose  In  1 
few  hours  it  effects  a  reduction  of  3°  to  7°  Fah  ■  the  temperature  can 
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be  kept  low  by  a  daily  repetition  of  this  dose.  Jahn  maintains  that  it 
is  superior  to  the  cold  bath  as  an  antipyretic. 

Salicylic  acid  and  its  salts  have  been  especially  used  in  typhoid 
fever,  and  though  its  power  to  reduce  the  temperature  in  this  disease 
is  conclusively  shown,  it  has  not  been  proved,  I  think,  that  it  lessens 
the  mortality,  the  mortality  in  Reiss'  cases  amounting  to  twenty-four 
per  cent. 

Most  writers  say  that  5j  of  the  acid  is  the  minimum  dose  for  an 
adult,  but  3iss  and  3ij  sometimes  produce  serious  collapse. 

I  have  myself  many  times  seen  salicylic  acid  effect  a  very  great 
reduction  of  the  febrile  temperature  ;  and,  in  one  instance,  when  given 
to  a  boy,  on  whom  we  subsequently  tested  the  effect  of  the  acid  when 
he  became  non-febrile,  ten  grains  hourly,  till  130  grains  had  been  taken, 
reduced  the  temperature  in  about  twelve  hours  from  106°  to  97°,  and 
the  temperature-reducing  effects  of  the  drug  continued  for  a  day  and 
a  half. 

Though  I  have  on  very  many  occasions  given  salicine  to  fever 
patients  in  doses  sufficient  to  produce  deafness,  headache,  and  muscular 
tremor,  I  have  never  seen  the  quick  and  great  reduction  of  tempera- 
ture that  follows  the  use  of  salicylic  acid. 

It  thus  appears  that,  like  quinia  and  the  cold  bath,  salicylic  acid  produces  a  greater 
and  more  lasting  depression  of  the  temperature  of  fever  than  of  health. 

I  have  made  some  experiments  conjointly  with  Mr.  Morshead  to  ascertain  the 
relative  power  of  quinia,  salicylic  acid  and  salicine  on  the  febrile  temperature  ;  and 
we  find  that  dose  for  dose  quinia  is  far  more  potent  than  salicyhc  acid,  and  salicylic 
acid  than  salicine. 

We  chose  patients  with  persistent  fever  running  a  very  uniform  course.  Having 
ascertained  this  by  many  days'  observation,  taken  at  3  A.M.,  7  a.m.,  ii  a.m.,  3  p.m., 
7  P.M.,  and  II  P.M.,  we  then,  on  separate  days,  gave  quinia,  and  afterwards  salicylic 
acid,  and  then  salicine  in  the  same,  or  an  increased  dose,  at  the  same  hour.  On 
three  occasions  we  gave  to  a  lad,  aged  9^,  three  doses  of  quinia,  20,  20,  and  25  giams 
respectively,  forty-eight  hours  elapsing  between  each  dose.  The  temperature  on  the 
first  day  was  103°  when  the  quinia  was  given,  and  it  reduced  the  temperature  to  100°, 
and  in  the  evening  and  all  next  day  it  varied  between  98°  and  99°.  The  second  dose 
of  quinia,  whilst  decidedly  reducing  the  temperature,  had  apparently  less  prolonged 
effect,  the  temperature  rising  the  day  after  to  101°.  The  third  dose  of  25  grams  pro- 
duced still  less  effect,  for  though  it  reduced  the  temperature  to  98°,  and  kept  it  low 
for  many  hours,  at  11  p.m.  on  the  day  after  the  administration,  the  temperature  lose 
to  103°.    These  doses  of  quinia  produced  no  cinchonism. 

We  next  gave  25  grains  of  salicylic  acid  without  affecting  the  temperature  m  any 
degree,  and  without  producing  any  symptoms.  Next  day,  in  two  doses  at  two  hou.s 
interval,  we  gave  35  grains  with  slight  effect,  the  temperature  falling  that  evening  to 
99°,  but  next  morning  the  fever  returned  to  the  same  height  as  before  the  administra- 
tion of  the  drug.  This  dose  produced  slight  deafness  and  drowsiness.  Havi  g 
ascertained  that  dose  for  dose  salicylic  acid  produces  far  less  effect  on  the  lebr  e 
temperature  than  quinia,  we  next  varied  our  test.  To  the  same  lad  we  gave  5  g.^un 
of  salicylic  acid  hourly,  till  he  had  taken  120  grains,  the  dosing  conlinuing  fiom 
3  p.m.  of  one  day  till  11  p.m.  of  the  next  day.    When  the  first  dose  was  given  tht 
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temperature  was  I04'S°,  and  so  remained  that  evening  with  little  variation,  but  it 
fell  during  the  whole  of  the  next  day,  in  the  evening  standing  at  99°.  On  the  day  after 
the  discontinuance  of  the  acid  the  temperature  was  also  low,  rising,  however,  in  the 
evening  to  102°.  These  doses  produced  no  symptoms  except  flushing  and  slight 
tremor.  It  thus  appears  that  this  120  grains,  given  in  divided  doses,  produced  only 
an  effect  on  the  temperature,  as  20  grains  of  quinia  given  in  one  dose. 

We  then  gave  5  grains  of  salicine  hourly  to  the  extent  of  120  grains,  but  without 
producing  any  effect  on  the  temperature,  and  scarcely  any  salicine  symptoms. 
The  experiments  again  showing  how  much  more  powerful,  in  respect  of  its  influence 
on  the  febrile  temperature,  is  quinia  than  salicylic  acid,  and  salicylic  acid  than 
salicine. 

To  a  lad,  aged  19,  suffering  from  phthisis,  the  highest  temperature  of  the  day 
being  i02-&',  we  began  on  June  16  with  20  grains  of  salicylic  acid  hourly,  com- 
mencing at  3  P.M.,  and  ending  at  7  P.M.  Jime  17.  He  took,  in  all,  200  grains  which 
depressed  his  temperature  to  97°  on  June  i6,  and  it  remained  low  next  day  till  3  p.m., 
and  then  rose,  reaching  101-4"  at  7  p.m.  The  salicylic  acid  produced  very  marked 
symptoms. 

On  June  18  the  highest  temperature  was  102-4°.  We  administered  salicine,  begin- 
ning at  3  p.m.,  and  ending  at  3  A.M  June  19.  He  took,  in  all,  200  gi-ains  without 
any  effect  on  the  temperature,  and  with  very  few  symptoms. 

On  June  19  the  highest  temperature  was  102-7°.  At  3  p.m.  we  gave  him  40  grains 
of  quinia  which  produced  no  effect  on  that  day,  but  next  day  it  somewhat  delayed 
the  rise  and  apparently  increased  the  morning  fall  of  June  21  ;  it  produced  no 
symptoms.  On  June  22,  the  highest  temperature  was  102-8°,  we  gave  him  gi-.  x  of 
salicylic  acid  hourly,  beginning  at  1.30  and  ending  at  midnight ;  he  took,  in  all,  loo 
grains.  This  produced  an  equal  effect  on  the  temperature  as  200  grains  with  marked 
symptoms. 

On  June  25  the  highest  temperature  was  101-6°.  At  1.30  we  gave  him  40  grains 
of  qumia,  without  influencing  the  temperature,  but  he  complained  of  headache  and 
giddiness. 

On  June  29  the  highest  temperature  was  103-8°.  We  gave  him,  hourly,  c  m-ain 
doses  of  salicylic  acid,  beginning  at  5  p.m.,  and  ending  at  11  p.m.  on  June  30  He 
took,  m  all,  loo  grains  without  aff-ecting  the  temperature.  It  is  noteworthy  that  100 
grams  of  salicylic  acid,  in  10  grain  hourly  doses,  produced  as  much  eff-ect  on  the 
temperature  as  200  grains  in  20  grain  hourly  doses,  and  that  in  5  grain  hourly  doses 
continued  to  the  extent  of  200  grains,  the  temperature  was  unaff-ected.  Salicine  is 
supposed  to  act  by  being  changed  in  the  system  into  salicylic  acid  ;  now  if  this  be 
so,  then  seeing  how  much  less  is  the  effect  of  salicine,  as  compared  with  the  same 
dose  of  sahcyhc  acid,  we  must  suppose  that  much  of  the  salicine  escapes  unchanged 
add      '  considerably  in  weight,  through  its  conversion  into  salicylic 

These  remedies  are  now  largely  employed  in  rheumatic  fever  Dr 
Maclagan,  of  Dundee,  first  recommended  salicine  in  this  disease' 
Salicylic  acid  and  the  salicylates  have  since  been  also  employed  and 
the  almost  unanimous  opinion  of  the  profession  has  confirmed  the 
strong  recommendation  of  Dr.  Maclagan.  Unsuccessful  cases  it  i. 
true,  have  been  reported,  and  cases  of  rheumatic  hvperpyrexia'  that 
have  ended  fatally  in  spite  of  these  remedies;  but  it  is  not  to  b^ 
expected  that  salicine  nor  any  other  remedy  will  be  successful  in  ever! 
case  of  rheumatic  fever  ;  moreover,  in  many  of  the  reported  unsuccessfS 
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cases,  the  dose  was  far  too  small ;  so  small  and  inadequate,  indeed,  that 
it  could  have  little  or  no  effect  on  the  disease. 

Each  substance  is  useful  in  rheumatic  fever.  We  shall  speak  of  their 
effect  separately  and  first  of  salicine. 

Dr.  Maclagan  insists  on  the  necessity  of  giving  large  doses  frequently, 
or,  as  he  terms  it,  of  quickly  "  saturating  the  system,"  and  advises  a 
dose  of  twenty  to  thirty  grains  every  two  hours.  Improvement,  he  says, 
becomes  apparent  in  twenty-four  to  forty-eight  hours,  and  the  mitiga- 
tion of  pain  is  one  of  the  earliest  signs  of  improvement.  Subsequent 
observers  have,  in  the  main,  confirmed  his  statements.  I  have  em- 
ployed salicine  in  rheumatic  fever  in  several  cases  with  very  considerable 
success.  Thus,  in  eight  cases  reported  by  Mr.  Bury,  the  temperature 
became  normal  on  an  average  on  the  sixth  day  of  treatment,  and 
sixteenth  of  the  disease. 

My  experience  completely  confirms  Dr.  Maclagan's  recommendation 
regarding  the  dose.  Little  or  no  good  follows  small  doses,  and  thirty 
grains  every  two  hours  are  required  to  make  an  impression  on  rheumatic 
fever,  and  even  this  dose  sometimes  fails,  and  then  thirty  grains  hourly 
are  called  for — a  dose  that  generally  produces  the  saHcine  symptoms  in 
a  mild  degree,  namely,  some  deafness,  dulness,  and  the  peculiar 
breathing  due  to  this  drug. 

We  are  indebted  to  C.  W.  Brown,  late  House  Physician  at  the  Boston 
City  Hospital,  for  the  most  valuable  and  extensive  investigation  into  the 
action  of  salicylic  acid  on  rheumatic  fever,  He  records  i6o  cases, 
taken  indifferently,  the  patients  being  of  each  sex  and  of  all  ages 
between  13  and  61. 

The  drug  gave  considerable  reUef  from  pain  on  an  average  m  i  -46 
days,  and  complete  reUef  in  2-8  days.  The  average  time  of  treatment 
was  6  days,  and  the  average  number  of  days  in  hospital  was  18  days. 
"  Two  cases  died,  one  from  pericarditis,  and  one  from  cerebral  compli- 
cations. Eighteen  cases  had  a  relapse,  three  had  two,  and  one  had  five 
while  in  the  hospital.  There  were  very  few  cases  in  which  there  was 
not  occasional  pains  for  a  time  after  the  omission  of  the  acid."  Nausea 
and  vomiting  occurred  in  i8-8  per  cent.  Burning  in  the  stomach 
occurred  in  one  case,  headache  in  six,  singing  in  the  ears  m  nineteen, 
and  deafness  in  ten  ;  numbness  and  pricking  of  the  aff-ected  parts  in 
three  delirium  in  three.  "  Nearly  all  of  the  cases  in  which  nervous  symp- 
toms were  manifested,  were  those  of  persons  in  poor  physical  condition. 
The  patients  were  placed  under  treatment  soon  after  admission  into 
hospital,  and,  as  a  rule,  took  ten  grains  of  the  acid  hourly  for  twelve  or 
thirty-six  hours,  when  the  symptoms  were  wholly  or  partially  relieved, 
and  then  either  the  acid  was  omitted,  or  given  every  two  or  three 

^'°Stricker  recommends  20  to  30  grains  every  hour  for  six  hours,  or 
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7  to  1 5  grains  hourly,  the  acid  being  continued  some  time  after  the  fever 
has  subsided. 

Owing  to  the  insolubiUty  of  sahcylic  acid,  salicylate  of  soda  has  lately 
been  largely  employed,  and  with  great  success.  It  may  be  given  in  the 
same  dose  as  the  acid,  or  rather  larger.  Its  disagreeable  taste  can  be 
concealed  by  the  addition  of  syrup  of  orange  peel,  or  syrup  of  ginger. 
Dr.  Cavafy  reports  twenty-one  cases  treated  by  the  salt.  He  gives  30 
grains  every  two  hours,  but  he  says  "  much  larger  doses  have  been  given 
with  good  results,  40  to  60  grains  every  hour  for  six  doses  being  not 
uncommonly  employed  without  disadvantage."  He,  hke  other  observers, 
has  noted  that  the  susceptibility  of  patients  to  these  remedies  varies 
greatly,  and  hence,  during  their  use,  the  patient  should  be  well 
watched.  In  his  cases,  "in  the  majority  the  pain  was  abolished, 
and  the  fever  subsided  simultaneously  within  twenty-four  to  thirty-six 
hours." 

During  the  six  months  that  have  elapsed  since  the  publication  of  the 
last  edition,  salicylate  of  soda  has  been  most  generally  employed,  and 
has  fully  maintained  its  great  reputation  in  rheumatic  fever.  I 'have  ' 
extensively  used  it  during  the  last  few  months,  and  find  it  quite 
as  useful  as  salicine.  Ten  grains  hourly  is  the  dose  I  find  generally 
sufficient  to  quickly  reduce  the  temperature,  without  producing 
disagreeable  symptoms;  but  some  patients  require  more,  and  if  in 
twenty-four  hours  this  dose  has  not  either  modified  the  disease  or 
produced  its  characteristic  symptoms,  it  should  be  increased  to  fifteen 
grains,  and  then  to  twenty  grains  hourly. 

_  It  is  claimed  for  these  remedies  that  they  lessen  heart  complications 
m  rheumatic  fever.  No  exact  observations  have  been  made  on  this 
question ;  but,  as  Dr.  Maclagan  observes,  it  is  obvious  that  a  remedy 
which  greatly  shortens  the  duration  of  the  disease,  must  lessen  the  risk 
of  complications.  It  does  not,  however,  afford  perfect  protection  to 
the  heart,  as  several  cases  of  pericarditis  are  recorded  where  this  com- 
plication set  m  after  the  patient  was  well  under  the  drug's  influence 
This,  indeed,  we  should  expect,  as  the  pericarditis  is  similar  to  the 
inflammation  of  the  joints,  and  whilst  this  lasts,  risk  of  heart  comnlica 
tion  must  be  encountered.  ^ 

I  may  draw  attention  to  a  fallacy  to  which  I  think  most  of  the  reporters 
regarding  these  substances  have  not  paid  sufficient  heed:  nearlv  all 
state  that  in  twenty-four  to  forty-eight  hours,  these  agents  exert  a  marked 
influence  on  the  temperature  and  pain.  In  all  the  recorded  cases  I  We 
met  with  the  patients  were  treated  in  hospital,  and  on  admission  were 
at  once  put  upon  salicylic  treatment.  Now,  it  is  well  known  tha  tl  e 
movemen  o  the  joints  during  the  journey  to  hospital  considerab  ! 
increases  both  pam  and  fever,  and  that  during  the  first  twoT  • 
hospital  the  pain  greatly  diminishes,  and  the  tempeL^e  Sl^  To 
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two  degrees.  When  the  patients  have  been  at  once  put  under  saHcyHc 
acid  treatment,  this  improvement  in  the  pain  and  fever,  due  to  rest,  has 
been  credited  to  the  drug.  In  my  observations  I  ahvays  allowed  two 
days  to  elapse  after  admission,  before  beginning  the  treatment. 

Salicylic  acid  and  salicylate  of  soda  have  been  employed  in  many 
other  febrile  diseases,  as  pneumonia,  scarlet  fever,  and  especially  typhoid 
fever.  Salicine  and  its  compounds,  as  I  have  shown,  do  certainly 
reduce  the  temperature  of  febrile  diseases.  But  it  has  not  yet  been 
proved  that  these  remedies  can  shorten  the  duration,  or  lessen  the 
mortality  of  a  febrile  disease.  Indeed,  the  mortality  in  the  reported 
cases  of  typhoid  fever  is  high,  and  this  is  attributed  by  Rees  to  the 
severity  of  the  epidemic.  Gotthammer,  after  testing  salicylic  acid 
in  fifty-six  cases  of  typhoid,  seems  to  hold  this  medicine  in  little 
estimation. 

Several  observers  have  employed  salicylic  acid  in  ague  with  contra- 
dictory results.  Several  obtained  no  benefit,  whilst  others  find  that  it 
cured  a  minority  of  the  cases,  being  most  serviceable  in  recent  cases.  It 
seems  useful  occasionally  as  an  adjuvant  to  quinia,  Sarzance  having 
obtained  good  results  from  a  combination  of  these  remedies. 

Ebstein  and  Julius  Miiller  report  two  cases  of  diabetes  mellitus  cured 
by  saUcylate  of  soda.  They  do  not  vaunt  this  remedy  as  a  specific,  but 
the  two  interesting  cases  they  cite,  after  a  prolonged  trial  of  various 
drugs,  notably  of  carboHc  acid,  got  well  under  the  salicylate  of  soda. 

Da  Costa  employs  salicylic  acid  in  five  grain  doses  to  correct  the  foul 
breath,  and  offensive  expectoration  sometimes  occurring  in  phthisis. 
Berthold,  of  Dresden,  narrates  a  case  which  yielded  promptly  to  salicylic 
acid,  after  the  failure  of  turpentine  inhalations,  and  large  doses  of  quinia. 

Berthold  has  Ukewise  employed  salicylic  acid  topically  in  "  catarrhal 
stomatitis,"  and  in  thrush.  He  calls  attention  to  the  anaesthetic  virtue 
of  the  acid  in  stomatitis,  in  calming  the  gnawing,  burning  pam  of  the 
erosions  after  the  rupture  of  the  vesicles.  The  solution  he  uses  is,  one 
part  of  acid  dissolved  in  sufficient  alcohol  to  250  parts  of  water. 

Sahcylic  acid  has  been  used  with  good  results  as  an  injection  (i  to 
300)  in  the  dysenteric  diarrhoea  of  children. 

Weber  has  tried  this  group  of  remedies  in  gout  without  much  result; 
and  in  several  puerperal  cases,  endo-metritis,  and  septicaemia,  with  rapid 
abatement  of  the  temperature,  and  rehef  of  the  cerebral  symptoms. 

Salicine  and  salicylic  acid  may  be  readily  detected  in  the  unne,  sweat, 
saliva,  and  sputa,  by  the  purple  colour  produced  on  the  addition  of  a 
drop  of  the  solution  of  perchloride  of  iron.  It  appears  m  the  urine 
in  four  or  five  hours,  and  seems  to  undergo  speedy  elimination,  though 
a  trace  may  remain  four  days  after  the  discontinuance  of  the  medicme 

It  is  stated  that  these  substances  appear  in  the  urine  in  the  form  ot 
salicyluric  acid. 


CALUMBA — GENTIAN — QUASSIA — CHAMOMILE. 


CALUMBA. 

Calumba  is  used  as  a  tonic  to  increase  appetite  and  digestion.  Like 
most  bitters,  it  exerts  a  slight  irritant  action  on  the  stomach,  and  owing 
to  this  property  it  is  said  to  obviate  shght  changes  in  the  mucous  coat  of 
the  stomach,  and  in  this  indirect  way  to  assist  appetite  and  digestion 
Bemg  easily  tolerated,  it  is  employed  when  the  stomach  is  weak  as  in 
convalescence  from  an  acute  disease,  when  calumba  is  often  borne  with 
benefit  while  stronger  tonics  fail. 


GENTIAN. 

S«  *^  ^^"^  ""'o-  -  "  i=  -P-ed  .o  be 


QUASSIA. 

QCASSU  is  poisonous  to  some  of  the  lower  creatures,  as  flies  and  Cher 
in.tr.nl.'teS'"^'"''^'--  "      ^  It  has  been  used  in 

effiSuTfor  rste  „"o?  "  I'  - 

same  purpose  when  administered  by  the  mouth. 


CHAMOMILE. 
These  flowers  contain  hnfh  ^  .-i 
thus  to  some  extent  coiV^  Stro^^^ 

ethereal  oils.  Properties  of  bitters  with  those  of 

In  a  case  of  accidental  poisoning  by  chamomJ]. 
diarrhoea  of  white  putty-like  stools  coatedTo      '  ''''^ 
with  a  sensation  of  pressure  within  ke  cranium^"'' 

Chamomile  is  not  often  used  is  a 
employed  to  assist  the  action  of  emetics  " 

is  sometimes 
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In  the  ordinary  summer  diarrhoea  of  children,  often  occurring  during 
teething,  characterized  by  green,  many-coloured,  and  slimy  stools,  the 
infusion  in  doses  of  half  a  drachm  or  a  drachm,  often  proves  very  useful, 
especially  when  given  at  the  commencement.  This  medicine  is  like- 
wise efficient  in  other  kinds  of  summer  diarrhoea.  It  also  subdues 
restlessness  and  peevishness.  A  mixture  is  easily  prepared  by  steeping 
four  to  six  heads  of  chamomile  flowers  in  a  teacupful  of  boiling  water 
for  an  hour,  and  then  giving  a  teaspoonful  hourly. 

It  has  been  used  in  intermittent  fever,  in  neuralgia  of  the  fifth  nerve, 
and  is  a  popular  remedy  for  "  sick  headache." 


CHIRETTA. 

Chiretta  is  a  tonic.  When  given  to  promote  appetite,  it  should  be 
taken  a  short  time  before  food,  as,  like  other  bitters,  its  effects  soon 
wear  off. 


CASCARILLA. 

Cascarilla  has  a  warm,  agreeable,  bitter  taste,  and  is  a  stimulant 
well  as  a  tonic.    It  may  be  used  like  chiretta  to  promote  appetite, 
has  been  employed  in  intermittent  fever  and  in  dysentery. 


ORANGE-PEEL. 

Orange-peel  contains  both  a  bitter  principle  and  much  volatile  oil 
thus  combining  the  properties  of  bitter  substances  ^vith  those  of  ethereal 
oils.  - 


ELATERIUM. 


Thts  drug  has  a  very  bitter  taste,  and  excites  free  secretion  of  saln^a. 

It  is  a  pow  rM  dTastic  hydrogogue  cathartic.  Its  actmty  .s  due  to 
elate         chemically  indifferent  substance  hke  the  resms,  and  mca- 
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pable  of  forming  salts  with  either  acids  or  bases.  It  often  produces 
colic,  and  not  unfrequently  vomiting. 

In  large  doses  it  may  excite  inflammation  of  the  stomach  and  in- 
testines, and  even  of  the  peritoneum.  It  is  given  as  a  purgative, 
especially  in  dropsies.  By  carrying  off  a  large  quantity  of  water  the 
dropsy  sometimes  reduces ;  it  is  thus  used  both  in  ascites,  and  in  the 
dropsy  from  kidney  or  heart  disease.  It  must  be  borne  in  mind, 
that  free  purging  is  very  exhausting,  and  that  elaterium  very  often  dis- 
orders the  stomach,  and  spoils  the  appetite.  It  is  a  medicine  to  be 
given  with  caution. 

Dr.  Hyde  Salter  strongly  recommends  purgatives  in  dropsy  depending 
on  aortic  obstructive  or  regiu-gitant  disease.  He  says,  that  although  we 
cannot  alter  the  heart,  we  can  lessen  the  quantity  of  blood  it  has  to 
propel,  and  thus  diminish  the  congestion  on  which  the  dropsy  depends. 
He  employs  elaterium,  and  advises  a  small  dose  at  first,  say  one-sixth 
of  a  grain,  to  be  given  alternate  mornings  at  about  five  a.m.,  so  that  the 
purgation  usually  ceases  by  ten  or  eleven.  This  treatment,  he  says 
quiets  the  heart,  relieves  the  dyspnoea,  lessens  the  pulmonary  conl 
gestion,  and  thus  duTiinishes  the  hydrothorax. 


COLOCYNTH. 

This  drug  has  an  intensly  bitter  taste,  and  occasions  an  abundant 
secretion  of  saliva.  ' 

_  It  produces  diarrhoea,  colic,  and  sometimes  vomiting.  The  diarrhoea 
IS  watery,  and,  after  large  doses,  serous,  mucous,  and  bloody.  In  laree 
doses  It  may  excite  gastro- enteritis  and  peritonitis. 

It  is  chiefly  used  as  a  purgative,  but  almost  always  in  combination 
with  other  substances.    In  obstinate  constipation  it  is  a  good  plan  to 
give  a  few  drops  of  the  Prussian  tincture  several  times  a  day  Lhril 
from  his  experiments  with  fasting  animals,  is  led  to  place  colocyntt 
high  among  cholagogues.     It  makes  the  bile  more  watery,  but  also 
creases  the  solid  constituents.     It  powerfully  stimulates  die  internal 

It  has  been  used  as  a  drastic  cathartic  in  dropsies,  and  like  most 
other  powerful  purgatives,  it  has  been  used  for  wornWaltllS^^^^^^^^^ 
no  direct  poisonous  influence  on  them,  but  merely  expels  them  fechi  ? 
cally.    Purgatives,  therefore,  are  not  good  anthelmintics. 
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ALOES. 

Aloes  has  been  used  as  a  slight  stimulant  to  wounds,  and  when  thus 
employed  it  often  purges.  "  Dr.  Gerhard,  of  Philadelphia,  found  it  the 
medicine  best  adapted  for  endermic  uses,  as  its  appHcation  does  not 
irritate  a  blistered  surface  very  powerfully.  Ten  grains  of  aloes  thus  em- 
ployed produced  five  or  six  stools,  which  were  generally  accompanied 
by  griping.  Infants  are  purged  by  the  milk  of  nurses  who  have  taken 
aloes."— Stille'. 

Aloes  is  reputed  to  be  a  tonic,  and  to  increase  the  secretion  of  bile. 

Dr.  Rutherford  confirms  Rohrig's  statement,  that  when  introduced 
into  the  duodenum  of  a  fasting  dog,  aloes  greatly  increases  all  the 
biliary  constituents  though  it  purges  but  slightly. 

It  is  chiefly  employed  as  a  purgative.  It  acts  mainly  on  the  large 
intestine  and  rectum.  Its  action  is  slow,  and  six,  twelve,  or  even 
twenty-four  hours  may  elapse  before  it  operates.  It  produces  bulky 
motions,  a  little  softened,  but  not  watery.  It  evidently  acts  but  little 
on  the  mucous  membrane  of  the  intestines,  and  it  is  merely  a  fgecal 
evacuant.  It  often  occasions  shght  griping,  and  sometimes  tenesmus. 
As  its  action  is  tardy,  it  is  injudicious  to  combine  it  with  more  speedy 
purgatives.  It  is  well  suited  for  cases  of  chronic  constipation  ;  for  its 
activity  is  not  lessened  by  habitual  use,  and  it  is  even  said  that  the  dose 
may  be  gradually  decreased.  Sulphate  of  iron  is  said  to  heighten  its 
action. 

When  both  a  tonic  and  a  purgative  are  required,  aloes,  like  senna, 
may  be  usefully  mixed  with  some  bitter,  as  gentian.  Purgatives,  it  is 
said,  act  in  smaller  quantities  when  combined  with  tonics. 

Aloes,  in  a  variety  of  combinations,  is  in  common  use  as  a  laxative  in 
habitual  dyspepsia,  with  constipation.  The  compound  decoction  of 
aloes,  formerly  called  baume  de  vie,  is  a  serviceable  after-dinner  laxative. 
The  basis  of  many  dinner  pills  is  one  grain  of  watery  extract  of  aloes. 
A  dinner  pill  containing  one  grain  of  watery  extract  of  aloes  combined 
either  with  extract  of  nux  vomica,  extract  of  gentian,  or  extract  of 
cinchona,  is  very  useful. 

In  habitual  constipation,  aloes  is  the  best  and  most  commonly  em- 
ployed purgative.  Dr.  Spender  of  Bath  extols  the  following  pill,  taken 
at  first  three  times,  then  twice,  and  afterwards  once  a  day ;  one  grahi 
of  watery  extract  of  aloes,  and  two  grains  of  sulphate  of  iron.  This  pill 
takes  some  days  to  act.  Aloes  has  been  accused  of  producmg  piles, 
and  in  full  or  over-doses  will,  no  doubt,  aggravate  this  disease  ;  but  most 
authorities  are  inclined  to  attribute  piles  to  the  constipation  aloes  is  em- 
ployed to  remove,  and  not  to  the  aloes  itself     Indeed,  I  am  convmced 
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that  in  many  cases  moderate  doses  of  aloes,  just  sufficient  to  gently 
relieve  the  bowels,  are  highly  useful  in  piles. 

By  its  action  on  the  rectum,  aloes  affects  sympathetically  the  neigh- 
bouring pelvic  organs,  as  the  uterus  ;  and  given  at,  and  just  before  the 
menstrual  period,  is  useful  in  many  cases  of  amenorrhoea  and  deficient 
menstruation.    We  cannot  here  refrain  from  citing  the  admirable  remarks 
of  Dr.  Graves  on  amenorrhcea  and  its  treatment.    "  The  periodicity 
of  this  function,"  he  says,  "can  still  be  traced,  even  in  cases  where  sup- 
pression has  continued  for  a  great  length  of  time,  by  means  of  the 
menstrual  molimina  (pains  in  the  loins,  thighs,  and  hypogastric  region, 
flushings,  colicky  pains  of  the  abdomen,  general  feeling  of  malaise), 
which  occur  at  stated  intervals  ;  in  endeavouring  to  bring  on  the  dis- 
charge, therefore,  we  must  be  guided  as  to  the  time  the  attempt  should 
be  made,  by  an  observance  of  the  period  at  which  these  molimina  occur. 
For  a  few  days  before  that  time  our  efforts  to  produce  a  determination 
of  blood  to  the  uterus  may  be  judiciously  employed  ;  and  if  they  fail, 
the  attempt  should  be  abandoned  until  a  few  days  before  the  next  men- 
strual period.    Of  course,  I  here  speak  of  the  general  constitutional  treat- 
ment, for  this  must  be  constantly  persevered  in  ;  one  of  the  chief  means 
of  bringing  back  this  evacuation  being  the  restoration  of  health  to  the 
natural  standard.    In  some,  this  is  to  be  effected  by  a  tonic,  and  in 
others,  by  an  opposite  mode  of  treatment. 

".  .  .  .  What  I  wish  to  impress  on  your  minds  is  that  all  those 
remedies,  as  pediluvia,  stuping  of  the  genitals,  leeches  to  the  inside 
ot  the  thighs,  near  the  labia,  aloes,  and  other  stimulating  purgatives 
&c.,  should  be  only  used  at  the  times  already  spoken  of    To  use  them 
at  any  other  penod,  either  after  the  molimina  have  disappeared,  or  dur- 
ing the  intervals  between  them,  tends,  in  most  cases,  still  further  to 
derange  nature,  by  determining  to  the  uterus  at  an  unseasonable  time 
when  there  is  no  natural  tendency  to  that  organ.    Under  such  circum- 
stances the  very  same  means  will  frequently  fail,  and  prove  injurious 
I'nl^'  T    ^.  '°     '°  ^^^'^        ^"^^  °f  the  natural  effort,' 

rxarlole  '  W        '"^^^f ^^1^^^^^^  principles  by  an 

example  .-We  are  consulted  in  the  case  of  a  young  woman  affected 
with  various  hysterical  symptoms  for  several  months,  and  during  tat 
S  m^^uZ^^T"^^^'^"^^^^"  headache,  langao;,  loss  of  spir' 
bleir  she  i  S  r""^^^^"^^'         usually  constipation  of 

Hnlr  i  u  P  '  ^""^  ^""^Pl'-^ins  of  various  pains  and  uneasy  sensa 
tions,  and  has  not  menstruated  since  the  accession  of  these  symptoms 

en!:;:nd  tlt^^i^^        "^^"^  treatment  must  be'^n^ 
ToZtuI^Tassive  exS^^^  '''''''''' 
afterwards  cold'  shower  bX     ^  ^      e'gultT'the  T "T"  'T' 
wards  prescribe  a  course  of  ^nic  ^..^S^^^^;^:-::^ 
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of  bark,  strychnia,  &c. ;  he  will  likewise  inquire  carefully  when  the  last 
period  happened,  and  when,  and  how  often  since  that  occurrence,  men- 
strual molimina  were  observed.  He  thus  ascertains  when  they  should 
again  recur,  and  contents  himself  with  enforcing  the  constitutional 
treatment  until  about  six  days  before  the  calculated  time.  Then  he 
lays  aside  the  other  medicines,  and  has  recourse  to  those  means  which 
determine  to  the  uterus.  Two  leeches  are  applied  to  the  inside  of  the 
thigh,  near  the  labium,  every  second  night,  until  they  have  been  three 
times  applied.*  The  bleeding  is  encouraged  by  stuping.  On  the  inter- 
mediate days  the  bowels  must  be  actively  moved  by  aloetic  pills ;  and 
for  three  nights  before  and  after  the  molimina,  hot  pediluvia,  rendered 
stimulating  by  mustard  seed,  may  be  used.  During  the  same  time  also 
friction,  with  stimulating  liniments,  should  be  applied  to  the  feet  and 
legs  every  morning,  and  oil  of  turpentine  or  tincture  of  cantharides  may 
be  exhibited  internally,  while  the  necessity  of  more  active  exercise  is 
inculcated.  If  these  means  fail,  they  must  for  a  moment  be  laid  aside, 
and  the  constitutional  treatment  must  be  again  resumed  until  the  same 
number  of  days  before  the  next  period,  when  the  list  of  remedies  above 
spoken  of  must  be  again  tried,  and  in  few  cases  indeed  shall  we  find 
them  to  fail." — Graves's  Clinical  Lectures. 


SQUILL. 

Squill  has  a  bitter  taste.  It  acts  powerfully  on  the  stomach  and  intes- 
tines in  full  doses,  exciting  great  nausea  and  vomiting,  with  frequent 
watery  and  even  bloody  diarrhoea.  Similar  symptoms  are  likewise  pro- 
duced when  the  drug  is  injected  into  the  cellular  tissue  or  peritoneal 
cavity. 

Squill  is  never  used  as  an  emetic  or  purgative,  but  almost  exclusively 
as  an  expectorant  in  bronchitis. 

Some  extol  it  as  a  diuretic.  It  is  recommended  in  all  forms  ot 
dropsy. 


JALAP.  SCAMMONY. 

BucHHEiM  asserts  that  these  two  substances  are  rendered  purgative 
only  by  combining  with  the  bile ;  unmixed  with  this  secretion,  they  are 
inert.    They  are  easily  soluble  in  the  bile,  and  probably  undergo 
*  I  have  never  found  it  necessary  to  have  recourse  to  bleeding. 
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decomposition,  but  the  products  are  unknown.  Taurin  and  glycocoll 
exert  no  influence  on  their  efficacy,  but  it  is  otherwise  with  tauro-cholate 
and  glyco-cholate  of  soda  ;  hence  Buchheim  concludes  that  the  activity 
of  these  drugs  is  determined  by  the  soda  of  the  bile.  They  excite 
diarrhoea  of  watery  motions,  with  some  colic  and  occasional  vomiting,  and 
their  use  is  often  followed  by  much  constipation. 

These  medicines  are  used  as  purgatives  in  obstinate  constipation^ 
and  jalap,  in  combination  with  other  substances,  is  employed  in  dropsies. 
Scammony  is  frequently  used  with  much  advantage  to  destroy  the  small 
thread-worms  infesting  the  rectum. 

Rohrig  and  Rutherford  conclude  from  their  experiments  on  fasting 
dogs,  that  jalap  is  a  powerful  cholagogue.  It  increases  the  water  and 
solid  constituents  of  the  bile  and  powerfully  stimulates  the  intestinal 
glands. 

Dr.  Rutherford  finds  that  scammony  given  to  fasting  dogs,  is  a  feeble 
cholagogue  even  when  it  purges. 

Bleeding  has  recently  been  employed  with  great  success  in  engorge- 
ment of  the  right  side  of  the  heart  from  emphysema  and  bronchitis, 
mitral  obstructive  or  regurgitant  disease.  Now,  for  some  years  I  have 
employed  purgatives  in  these  cases,  with  considerable  benefit,  to  pro- 
duce three  or  four  watery  motions,  and  I  venture  to  say  that  this  treat- 
ment, first  employed  by  Dr.  Graves,  saves  many  lives. 

Like  bleeding,  free  purging  unloads  the  distended  and  therefore 
weakened  right  heart,  and  it  moreover  produces  a  very  favourable 
change  in  the  character  of  the  expectoration,  rendering  its  expulsion 
easier.  The  following  case,  one  among  many  similarly  benefited  by 
free  purging,  will  illustrate  the  advantages  of  this  plan. 

A  woman,  about  forty  years  of  age,  suffering  from  emphysema,  was 
seized  with  severe  bronchitis.  She  had  been  dangerously  ill  about  a 
fortnight :  her  skin  was  of  a  deep  leaden  tint ;  her  eyes  were  prominent, 
congested,  and  suffused  ;  her  jugular  veins  were  greatly  distended ;  the 
surface  of  her  body  was  covered  with  a  cold,  clammy  perspiration,  pro- 
fuse on  her  face ;  her  extremities  were  deadly  cold ;  her  temperature 
varied  between  97°  and  98°  Fah.  She  suff"ered  from  slight  delirium  both 
night  and  day.  Her  breathing  was  hurried,  and  her  chest  expanded 
only  slightly  ;  expectoration  was  abundant,  viscid,  airless,  and  purulent  • 
pulse  large,^  but  very  compressible,  varied  from  96  to  100  beats  in  the 
minute.  The  respiratory  sounds  were  obscured  by  an  abundance  of 
mucous  rhonchus,  and  physical  examination  showed  that  the  right  side 
of  her  heart  was  greatly  distended.  Her  urine  contained  a  trace  of 
albumen  ;  her  legs  were  not  oedematous.  So  dangerously  ill  was  she 
that  death  appeared  imminent.  After  free  purgation  with  jalap  and 
bitartrate  of  potash,  in  a  few  hours  the  jugular  veins  became  much  less 
distended,  and  next  day  they  were  of  natural  size;  while  the  deep 
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leaden  tint  of  her  skin  had  given  place  to  a  diffused  bright  red  colour 
often  witnessed  in  cases  treated  in  this  way  ;  this  colour  being  probably 
due  to  the  capillaries-previously  distended  by  the  obstructed  circulation 
till  being  weakened  they  lose  their  power  to  contract— becoming  filled 
with  arterial  instead  of  venous  blood.  This  bright  red  colour  was  most 
marked  over  the  face  and  hands  ;  her  skin  became  warm,  though  she 
continued  to  perspire  freely,  and  her  hands  easily  grew  cold  on  exposure 
Sne  expressed  herself  much  relieved.  In  twenty-four  hours  the  expec- 
toration became  slightly  aerated,  this  change  being  much  more  marked 
on  the  following  day,  when  the  expectoration  was  observed  to  be  less 
purulent,  and  to  contain  much  mucus.  On  the  third  day  the  expec- 
toration was  frothy,  and  consisted  chiefly  of  mucus  ;  coincidently  with 
this  improvement  in  the  sputa,  her  chest  expanded  more  perfectly  and 
the  rhonchus  diminished.  From  this  time  she  steadily  improved,  and 
was  discharged  cured. 

The  engorgement  of  the  right  heart  with  general  venous  congestion  is 
no  doubt  apt  to  return,  when  it  becomes  again  necessary  to  purge  ; 
indeed,  several  purgings  may  be  required.  It  will  rarely  happen,  I 
believe,  that  the  venous  congestion  cannot  be  removed  temporarily  by 
this  treatment. 

The  change  in  the  expectoration  sometimes  takes  place  more  slowly 
than  in  the  foregoing  case,  a  week  elapsing  before  it  becomes  frothy  and 
composed  of  mucus.  Any  tendency  of  the  expectoration  to  assume  its 
old  characters  may  be  prevented  by  a  repetition  of  the  aperient. 

Sometimes  these  patients  complain  of  very  severe  dull  headache, 
or  of  dull  oppressive  pain  at  the  epigastrium ;  bleeding  or  purging 
relieve  both  symptoms,  bleeding  giving  instant  ease. 

In  persistent  tricuspid  regurgitation  from  permanent  distension  of  the 
right  side  of  the  heart,  induced  by  repeated  attacks  of  bronchitis,  pur- 
gatives will  probably  be  of  no  use  except  Avhen  an  attack  of  bronchitis, 
adding  to  the  obstruction  of  the  pulmonary  circulation,  increases  the 
dilatation. 
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RHUBARB. 

Rhubarb  is  a  purgative,  and  is  said  to  be  likewise  a  tonic.  After 
purging  it  constipates,  on  which  account  it  is  often  used  in  the  early 
stages  of  diarrhoea,  to  get  rid  of  any  irritating  matters  from  the  intestines,, 
and  after  their  expulsion  to  check  the  diarrhoea.  It  is  a  very  useful 
purgative  for  children,  especially  when  mixed  with  two  or  three  times 
its  weight  of  bicarbonate  of  soda. 

Rohrig  finds  that  rhubarb  given  to  fasting  dogs  greatly  increases  all 
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the  constituents  of  the  bile,  though  the  rhubarb  either  failed  to  purge  or 
purged  very  slightly ;  and  Rutherford  verifies  this  observation. 

Dr.  Stille',  on  the  authority  of  Dr.  S.  Jackson  (U.S.),  whose  testimony 
he  endorses,  speaks  of  rhubarb  as  a  remedy  of  surprising  efficacy  in  piles, 
when  laxatives  are  needed.  He  directs  a  piece  weighing  about  ten 
grams  to  be  chewed,  or  rather  slowly  dissolved  in  the  mouth  nightly,  or 
less  frequently,  according  to  the  degree  of  constipation,  estimating  that 
rhubarb  taken  in  this  fashion  is  fivefold  more  efficacious  than  the 
powder.  He  also  recommends  it  in  the  costiveness  and  hEemorrhoidal 
swellings  incident  to  pregnancy.     (Stille's  Therapeutics.) 

Rhubarb  generally  colours  the  urine  reddish  yellow,  which,  on  the 
addition  of  ammonia  and  other  alkalies,  changes  into  a  purple  red. 
It  colours  also  the  sweat,  the  serum  of  the  blood,  and  the  milk ;  and  it 
makes  the  milk  bitter  and  purgative. 

It  may  be  usefully  blended  with  some  tonic. 


SENNA. 


Senna  is  an  active  purgative,  promoting  both  secretion  and  peristaltic 
action.  It  often  produces  nausea  and  griping.  It  may  be  usefully 
combined  with  a  bitter  tonic,  as  in  the  mistura  gentians  composita  of 
former  pharmacopoeias.  This  mixture  is  verv  useful  in  dyspepsia  with 
constipation,  and  contains  an  ounce  of  compound  infusion  of  gentian 
to  half  an  ounce  of  compound  infusion  of  senna 

the^chUd'''''^'''  ""''^^  P^^'-gative,  and  may  produce  colic  in 

Rohrig  and  Rutherford  find  that  in  fasting  dogs  senna  slightly  in- 
creases the  secretion  of  bile.  ^ 
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nndn?,^                  ^'"''^^'"^^      ^^^^  ^^°'^--hial  mucous  membrane 

Some  give  it  in  croup  and  whooping-couoh      Tf  T  ^'''^T 

diu.e.,c,  and  .  used  „H»  ,e  i^;,  t^t^ 


5^6  ANTHELMINTICS. 

disease.  "  Infusion  of  senega  (four  to  six  drachms  infused  in  six  to 
twelve  ounces  of  water,  and  taken  during  the  day)  produced  no  effect 
on  the  urine  in  Boker's  experiments,  conducted  on  himself  and  on  a 
pregnant  woman."    (Parks  on  Urine.) 


Anthelmintics — 

FILIX  MAS.  ARECA  NUT. 

KOUSSO.  BARK    OF    THE  POME- 
KAMELA.  GRANATE  ROOT. 

SANTONIN.  POWDERED  TIN. 

TURPENTINE.  MUCUNA,  &c. 

The  intestines  are  infested  by  worms  of  various  kinds.  The  common 
kinds  are  the  flat  worms  (Taenia  solium  and  Bothriocephalus  latus), 
round  worms  (Ascaria  lumbricoides),  and  thread  worms  (Ascaria 
vermicularis). 

Worms  may  be  treated  in  three  ways.  Drugs,  as  powdered  tin  and 
mucuna,  may  be  employed  to  kill  the  worm  by  their  mechanical  action ; 
or  powerful  purgatives  may  be  used  simply  to  expel  the  worm,  as  jalap, 
scammony,  &c. ;  or  true  vermicides,  having  very  little  effect  on  the 
tissues  of  the  human  body,  to  poison  and  kill  the  worm.  With  the 
exception  of  powdered  tin  and  mucuna,  all  the  medicines  comprised 
in  the  foregoing  group  are  vermicides.  It  must,  however,  be  borne  in 
mind  that  all  are  not  equally  efficacious  against  every  kind  of  worm, 
for  some  are  poisonous  to  one  kind,  and  harmless  to  another ;  success, 
in  fact,  depends  not  only  on  giving  the  fitting  drug,  but  giving  it  in  the 
right  way.  These  medicines  should  reach  the  worms  in  as  concentrated 
a  state  as  possible ;  but  if  the  stomach  and  intestines  are  filled 
with  food,  the  poison  being  thus  diluted,  may  fail  to  destroy  the  worms 
It  is  proper,  therefore,  to  give  over-night  a  purgative,  and  to  direct  die 
patient  to  take  a  very  light  tea  and  no  supper,  and  on  the  foUowmg 
morning,  after  the  purgative  action,  to  give  the  anthelmintic. 

FiLix  Mas  is  employed  for  tape-worm.  Kuchenmeister  asserts  that 
it  is  more  poisonous  to  the  bothriocephalus  than  to  the  ttenia.  The 
patient  should  eat  a  very  light  tea,  no  supper,  and  just  before  bedtime 
swallow  a  dose  of  castor  oil,  a  purgative  to  be  preferred  to  others  on 
account  of  its  speedy  action.  On  the  following  morning,  about  six  or 
seven  o'clock,  when  the  oil  will  generally  have  acted,  give  the  liquid 
extract  of  male  fern  in  a  dose  varying  from  ten  drops  to  a  drachm, 
according  to  age.  The  patient  is  then  to  abstain  from  food  til  the 
bowels  have  been  freely  relieved,  when  in  most  cases  the  worm  will  be 
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expelled.  Some  recommend  a  brisk  purge  to  follow  the  anthelmintic  ; 
but  this  is  seldom  necessary,  as  the  foregoing  simple  plan  rarely  fails  to 
dislodge  the  worm.  Too  large  a  dose  of  the  male  fern  may  cause 
nausea,  sickness,  and  even  colic,  effects  seldom  witnessed  with  a  mode- 
rate dose.  The  liquid  extract  of  male  fern  is  slightly  purgative,  and  for 
this  reason  it  is  not  always  necessary  to  administer  a  purgative  after  it. 
The  worm  should  be  carefully  examined  in  order  to  ascertain  if  the  head 
has  been  expelled ;  in  that  case  there  is  no  fear  of  the  regrowth  of  the 
worm.  It  has,  however,  been  ascertained,  that  if  only  the  head  and  a 
small  piece  of  the  neck  are  left,  the  worm  will  die  ;  so  that  if  the  head 
cannot  be  discovered,  it  must  not  be  concluded  that  the  patient  is  not 
permanently  freed  of  the  worm.  If  any  piece  is  found  which  tapers  to 
a  fine  point,  even  if  the  head  is  not  attached,  it  may  reasonably  be 
hoped  that  the  worm  is  destroyed.  A  good  plan  to  obtain  for  examina- 
tion all  the  expelled  worm  is  to  shake  up  the  motions,  already  watery 
and  loose  from  the  purgative,  with  some  water,  and  to  filter  the  whole 
through  a  piece  of  coarse  muslin,  by  which  means,  the  head,  even  if 
separated  from  the  trunk,  may  be  detected  and  examined. 

Male  fern  is  generally  considered  the  fittest  treatment  for  the  flat 
worm. 

Kousso  is  used  for  tape-worms  of  all  kinds,  and  appears  to  be  very 
successful,  although  not  much  employed  in  this  country.  In  Abyssinia, 
where  tape-worm  is  extremely  common,  kousso  has  been  in  use  upwards 
of  two  centuries.  The  dose  is  half  an  ounce  of  the  flowers  suspended  in 
water,  and  taken  after  a  short  fast,  as  in  the  previous  case.  Kuchen- 
meister  asserts  that  kousso  expels  the  worm  slowly  and  in  pieces,  and 
that  It  rarely  expels  the  head.  It  may  cause  slight  nausea  and  even 
vomitmg.  Its  action  on  the  bowels  being  very  slight,  it  is  customary 
to  follow  it  by  a  mild  purgative. 

The  bark  of  the  root  of  punica  granatum  is  the  part  used.  It  is 
employed  chiefly  in  India  for  tape-worm.  Neligan  directs  the  macera- 
tion of  two  ounces  of  bruised  bark,  of  fresh  root  if  possible,  for  twenty- 
four  hours  m  two  pints  of  water,  to  be  then  boiled  down  to  half, 
stramed  and  divided  into  three  doses,  one  to  be  taken  at  half-hour 
intervals.  Vomiting  often  occurs,  which,  however,  should  not  prevent 
the  giving  of  the  three  doses.  This  treatment  should  be  occasionally 
repeated  daily  for  four  or  five  days.  Most  practitioners  find  the  dried 
root  inert. 

Santonin  the  active  principle  of  worm  seed,  is  very  efficacious  for 
round  and  thread  worms,  but  it  is  inoperative  against  tape-worms.  In 
the  treatment  both  of  round  and  thread  worms,  two  to  four  grains 
according  to  age,  are  to  be  mixed  with  a  drachm  or  more  of  castor  oil' 
and  taken  early  m  the  morning  before  breakfast,  repeating  the  dose  two 
or  three  mornings  successively.     Such  treatment  seldom  fails  to  bring 
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away  any  round  or  thread  worms.  Santonin  has  been  used,  mixed 
with  castor  oil,  as  an  injection  into  the  rectum  for  thread  worms  ;  and 
Kuchenmeister  found  that  santonin  in  castor  oil,  mixed  with  albumen, 
killed  ascarides  in  ten  minutes,  while  without  the  oil  the  santonin 
had  no  effect.  He,  therefore,  recommends  it  to  be  given  in  two  to 
five  grain  doses  in  an  ounce  of  castor -oil.  This  quantity  is  of  course 
intended  for  adults.  Santonin  may  be  conveniently  given  in  syrup, 
lozenge,  or  gingerbread.  In  an  obstinate  case,  some  advise  the  adminis- 
tration of  one  or  two  grains  twice  or  three  times  a  day ;  but  repeated 
so  often,  this  medicine  is  very  apt  to  occasion  sickness  and  vomiting, 
with  great  difficulty  in  holding  the  water ;  so  that  children,  if  overdosed 
with  it  are  apt  to  wet  the  bed  at  night,  are  constrained  to  pass  water 
very  frequently,  and  are  even  unable  to  hold  it  night  or  day.  Santonin 
colours  the  urine  orange,  which  changes  to  a  brilliant  scarlet  on  the 
addition  of  solution  of  ammonia.  It  is  curious  that  this  remedy  will 
sometimes  stay  the  nocturnal  incontinence  of  children ;  and  when  the 
incontinence  is  not  dependent  on  the  presence  of  worms,  santonin  suc- 
ceeds occasionally  where  other  remedies,  including  even  belladonna,  fail. 
It  may  produce  headache,  and  sometimes  affects  smell  and  taste,  and 
sometimes  it  makes  objects  appear  of  a  green  or  yellow  colour.  Rose 
finds  that  santonin  always  produces  hyperaemia  of  the  retina,  and  he  with 
Dr.  Ogston  believes  the  colour  is  owing  to  its  influence  either  on  the 
retina  or  brain,  for  it  does  not  colour  the  structures  of  the  eye.  Drs. 
Ogston  and  Brown  assert  that  santonin  produced  cataract  in  the  eyes  of 
young  kittens,  but  they  were  unable  to  induce  this  condition  in  adult 
cats.  These  gentlemen  recommend  santonin  in  certain  eye  diseases,  as 
in  inflammatory  and  atrophic  alterations  in  the  retina  and  optic  nerve 
producing  deficient  sight. 

Kamela  is  much  used  in  India  for  tape-worm.  It  may  be  given  in 
doses  from  60  to  120  grains,  in  honey,  syrup  or  glycerine.  It  purges 
briskly. 

Areca  nut  is  much  used  by  veterinarians  to  expel  tape-worms  from 
dogs,  and  may  be  employed  for  the  same  purpose  in  the  human  subject, 
and  it  sometimes  succeeds  when  other  remedies  fail.  Half  or  a  whole 
nut  is  to  be  powdered,  and  mixed  with  some  syrup,  and  swallowed. 

Turpentine  is  praised  by  Neligan  for  its  poisonous  effectiveness 
over  both  the  tape  and  round  worm,  but  it  is  more  deadly  to  the 
tape-worm.  It  is  also  efficacious  as  an  injection  against  thread 
worms.    Kuchenmeister  showed  that  it  destroys  tape-worm  in  an  hour. 

Of  all  medicines  to  be  swallowed,  santonin  is,  as  we  have  said,  most 
effectual  against  thread  worms,  which  infest  only  the  rectum.  Scam- 
mony,  too,  is  effectual  against  thread  worms.  A  variety  of  substances 
administered  by  injections  will  speedily  destroy  thread  worms.  Thus, 
a  teaspoonful  of  common  salt  in  solution,  infusion  of  quassia,  or  a 
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drachm  of  sesquichloride  of  iron  in  a  pint  of  water  are  very  efficacious  ; 
so  is  lime-water,  solution  of  alum,  and,  in  fact,  any  substance  which  will 
coagulate  the  albumen  of  the  worms. 

In  the  treatment  of  worms  it  must  always  be  remembered  that  the 
mucous  membrane  is  generally  in  an  unhealthy  state,  secreting  much 
tenacious  mucus,  which  forms  a  favouring  nidus  for  the  development 
of  worms  ;  for  worms  will  rarely  develop  in  a  healthy  state  of  the 
digestive  canal.  The  foregoing  modes  of  treatment  are  therefore  only 
temporarily  remedial,  and  after  the  expulsion  of  the  worms,  the  morbid 
condition  of  the  intestinal  mucous  membrane  must  be  treated.  This 
condition  of  the  intestines  generally  occurs  in  unhealthy  anaemic 
children.  Cod-liver  oil  and  iron  preparations  soon  restore  the  gastro- 
intestinal canal  to  a  healthy  condition. 

Oils,  as  is  well  known,  are  reputed  to  be  vermicides. 

If  the  foregoing  remedies  fail,  other  medicines  must  be  employed  to 
remove  the  catarrhal  state  of  the  mucous  membrane,  as  common  salt, 
chloride  of  ammonium,  and  antimony  of  salts.  Cold-sponging,  out- 
door exercise,  with  a  judicious  diet,  aid  in  improving  the  general  health. 
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I.    Macaroni  Soup 

One  ounce  and  a  half  of  macaroni,  a  piece  of  butter  the  size  of  a  nut,  salt  to  taste 
one  quart  of  stock.  ' 

Throw  the  macaroni  and  butter  into  boiling  water,  with  a  pinch  of  salt,  and  boil 
twenty-four  mmutes.  When  tender,  drain,  and  cut  into  thin  rings  or  lengths  and 
drop  U  n.to  the  boiling  soup.    Stew  gently  fifteen  minutes,  and  serfe. 

2.  Barley  Soup. 

One  pound  of  shin  of  beef,  four  ounces  of  pearl  barley,  one  potato,  salt  and  pepper 
to  taste,  one  quart  and  a  half  of  water  >        'i""  pepper 

tlJbLw  f \  g-«yf-four hours.    Strain,  retui-n 

oblectedTo.  "  ^  ^"^^^  be  added,  if  not 

3.  Bread  Soup. 

One  pound  of  bread,  two  ounces  of  butter,  one  quart  of  stock. 

4.    Tapioca  Sotcp. 
Two  ounces  and  a  half  of  tapioca,  one  quart  of  stock. 
gen';;;anXrd%™'^^-^  simmer 

5.    Sardinian  Soup. 
lhea.ean,l,I„peof.m,t  t„t\,,«,„  '^    }^!^^?'^°"^''''^'  »  into  tails 
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6.    Restorative  Beef  Essence,  i. 

Take  one  pound  of  fresh  beef,  free  from  fat,  chop  it  up  fine,  and  pour  over  it  eight 
ounces  of  soft  water,  add  five  or  six  drops  of  hydrochloric  acid,  and  fifty  or  sixty 
grains  of  common  salt,  stir  it  well,  and  leave  it  for  three  hours  in  a  cool  place.  Then 
pass  the  fluid  through  a  hair  sieve,  pressing  the  meat  slightly,  and  adding  gradually 
towards  the  end  of  the  straining  about  two  more  ounces  of  water.  The  liquid  thus 
obtained  is  of  a  red  colour,  possessing  the  taste  of  soup.  It  should  be  taken  cold  a 
tea-cupful  at  a  time.  If  preferred  warm,  it  must  not  be  put  on  the  fire,  but  heated  in 
a  covered  vessel  placed  in  hot  water. 

Should  it  be  undesirable  for  the  patient  to  take  the  acid,  this  soup  may  be  made  by 
merely  soaking  the  minced  beef  in  distilled  water. 


7,    Another  Beef  Essence,  2. 

Take  one  pound  of  gravy  beef,  free  from  fat  and  skin,  chop  it  up  very  fine,  add  a 
little  salt,  and  put  it  into  an  earthen  jar  with  a  lid,  fasten  up  the  edges  with  a  thick 
paste,  such  as  is  used  for  roasting  venison  in,  and  place  the  jar  in  the  oven  for  three 
or  four  hours.  Strain  through  a  coarse  sieve,  and  give  the  patient  two  or  three  tea- 
spoonfuls  at  a  time. 

8.    Beef  Essence,  3. 

Cut  up  in  small  pieces  one  pound  of  lean  beef  from  the  surloin  or  rump,  and  place 
it  in  a  covered  saucepan,  with  half  a  pint  of  cold  water,  by  the  side  of  the  fire  for 
four  or  five  hours,  then  allow  it  to  simmer  gently  for  two  hours.  Skim  it  well,  and 
serve. 

9.    Beef  Tea. 

Two  pounds  of  beef  without  fat  or  bone,  half  a  breakfast-cup  of  cold  water,  place 
it  in  a  jar  in  a  saucepan  of  water.    Simmer  four  hours. 


10.    Mutton  Jelly. 

Six  shanks  of  mutton,  three  pints  of  water,  pepper  and  salt  to  taste,  half  a  pound 
of  lean  beef,  a  crust  of  bread  toasted  brown. 

Soak  the  shanks  in  water  several  hours,  and  scrub  them  well.  Put  the  shanks,  the 
beef  and  other  ingredients  into  a  saucepan  with  the  water,  and  let  them  simmer  very 
gently  for  five  hours.  Strain  it,  and  when  cold  take  off  the  fat.  Warm  up  as  much 
as  is  wanted  at  a  time. 


II.    Beef  Tea  7vith  Oatmeal. 

Mix  two  tablespoonfuls  of  oatmeal  very  smooth  with  two  spoonfuls  of  cold  w 
then  add  a  pint  of  strong  boiling  beef  tea.  Boil  together  for  five  or  six  minutes, 
ring  it  well  all  the  time.    Strain  it  through  a  sieve,  and  serve. 
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12.  Baked  Soup. 

hai?"  water.°'''"'"''  Pepp- and  salt  to  taste,  one  pint  and  a 

Cut  up  the  meat  into  slices,  add  the  rice  and  seasoning,  place  all  in  a  iar  with  M,. 

13.  Mutton  Broth. 

a         :^:;:t:ri  s^'  ^'-'^  - 

let  it  get  cold,  and  Ln  re^f/e  fflVett^  V^:ZSS t  ^t-.n  it, 

bariey  or  potatoes  in  the  following  manner  --Boil  tTe  „otl""'      .  'T' 
smoothly  so  that  no  lumps  remain.    Put  the  potatoes  ttoT      '  T  '^'"'^ 
the  mutton  broth,  stirrin'g  it  till  it  is  well  m  xS  atd  sCth  Tt'  ft     '"'"f  ^  f ' 
mmutes,  and  serve  with  fried  bread.  '  ' 

He,t  ,he  beef  te.  or  broth  in  a  pan   a,^,  '   ,        ,       "  "  """o" 

ingredients,  except  the  pepper  S  sah    wh°h'  f  "» 

Jone ,  eover  the  pan,  an'ti'L  '  .o?;!  "in  ,c"'  I"'" 

bread.  ■'^        ^'^  nou'-    Serve  with  toasted 

15-    Rabbit  Soup. 

jn'fsL^' ~    ::rssr ^^s;r  -    -  - 

through,  then  add  a  quart  of  water  and  boi  S  an  hour  Tr"?;" 

p.ck  the  meat  from  the  bones,  covering  it  up       1  e.n    '  J.        ""^'^  ^^'^bit, 

mto  the  liquor,  and  simmer  for  two  hou  s  Tki-  ^  '        -    '  "^"^'^ 

the  meat  in  a  mortar,  with  the  yo"L  of  two     'rd  If'^'  "P 

French  roll,  previously  soaked  in  mil    mb  it  I  ''''  '^'•^""b  of  a 

the  strained  liquor,  and  simmer  for  fifteen  minutes  "^f  VT7'  ^"^^  2'"^^"^"^  '-^dd 

root,  with  half  a  pint  of  new  milk,  bring  h  to  the  L-I     ''"^l?'^^'  '"'^  ^^^^  aLw- 

If  preferred  thin,  have  ready  som^  peafl  b:^-,lt        '        ""''^  '^'^  «°"P.  and  serve 

add  to  the  soup  instead  of  th'e  a.owC      si^e:"  hlt'r"' 

biead.  •'^i^e  with  httle  squares  of  toast  or  fried 


16.    Ca//'s  Foot  Broth. 


One  calfs  foot,  three  pints  of  water  one  .„,.n  i 

Stew  the  foot  in  wateJ,  very  .en^J^^^  "'/"^T'  °-  egg. 

scum,  set  it  in  a  basin  till  quite  cold,  then  take  off  "^"'^  '°  '-^'^ove  £ 

about  half  a  pint,  adding  the  sugar,  tal^e  it  off  t^e  Tl  °'         Warm  up 

the  beaten  yolk  of  the  egg  :  keep  slirri^g  i  o  e  he  fi'  adS 
'to  „ot  let  2t  boil,  or  it  will  be  spoiled.  '  '^'^  ""^'"re  thickens  but 
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17.     Veal  Soup. 

A  knuckle  of  veal,  two  cow-heels,  twelve  pepper-corns,  a  glass  of  sherry,  and  two 
quarts  of  water. 

Stew  all  the  ingredients  in  an  earthen  jar  six  hours.  Do  not  open  it  till  cold. 
When  wanted  for  use,  skim  off  the  fat,  and  strain  it.  Heat  as  much  as  you  require 
for  use. 

1 8.    Good  Stock  for  Soup. 

One  pound  of  shin  of  beef,  one  pound  of  knuckle  of  veal,  four  white  pepper-corns, 
a  lump  of  sugar,  one  quart  of  water. 

Simmer  gently  for  six  hours,  skim  well,  and  strain. 


19.    Nourishing  Soup. 

Stew  two  ounces  of  the  best  well-washed  pearl  sago  in  a  pint  of  water  till  it  is  quite 
tender  and  veiy  thick,  then  mix  it  with  half  a  pint  of  good  boiling  cream  and 
the  yolks  of  two  fresh  eggs.  Blend  the  whole  carefully  with  one  quart  of  essence 
of  beef,  made  according  to  number  3.  The  beef  essence  must  be  heated  separately, 
and  mixed  while  both  mixtures  are  hot.  A  little  of  .this  may  be  warmed  up  at  a 
time. 

20.  Sago  Soup. 

An  ounce  and  a  half  of  sago,  one  pint  of  stock. 

Wash  the  sago.  Put  one  pint  of  stock  on  the  fire,  and  bring  it  to  the  boil ; 
add  the  sago,  and  simmer  till  it  is  entirely  dissolved.  When  cold,  it  wdl  form  a 
jelly. 

21.  Rice  Soup. 

Three  ounces  of  Patna  rice,  the  yolks  of  two  eggs,  half  a  pint  of  cream  or  new  milk, 

"BorlliSt'the  stock,  and  i.b  half  of  it  through  a  tammy,  put  the  stock  in  a 
stewpan  add  the  rest  of  the  rice  whole,  and  simmer  gently  for  five  minutes.  Have 
ready  the  cream  or  milk,  boiled.  Beat  the  yolk  of  the  eggs,  and  mix  them  gradual  y 
witi  the  crm-  Take  the  soup  off  the  fire,  add  the  cream  and  eggs,  stirring  them 
Tell  together  as  you  mix  them.  Heat  it  up  gradually,  but  cio  not  let  U  01  the 
eggs  will  curdle,  and  the  soup  be  spoilt. 

2  2.    Semolina  Soup. 

Drop  an  ounce  of  semolina  into  one  pint  of  boiling  stock,  -^^^'^^^^''^ 
prevent  burning.    Simmer  gently  for  half  an  hour.    Season  with  salt  to  taste.  , 

23     Raw  Meat  Diet. 


DIETARY  FOR  INVALIDS.  gg^ 

add  three  or  four  table-spoonfuls  of  water,  and  pound  again  for  a  short  time,  after- 
wards taking  away  all  sinew  or  fibre  of  the  meat,  leaving  only  the  creamy  substance, 
add  salt  to  taste.  Before  using,  place  the  cup  or  jar  containing  the  pounded  meat  in 
hot  water  until  just  wann. 


Or,  scrape  the  beefsteak  with  a  sharp  knife,  and  after  removing  all  the  fat  and 
tendon,  if  not  already  in  a  complete  pulp  pound  it  in  a  mortar.  This  may  be  taken 
in  the  form  of  sandwich  between  thin  bread  and  butter,  or  mixed  with  water  to  the 
consistence  of  cream. 

•  '^^t^,  '^l^^ excellent  for  children  with  diarrhoea,  also  for  adults  who  suffer  from 
irritable  bowels  or  chronic  diarrhoea. 


24.    Bee/  Tea  and  Cream  Enevia. 

Mix  four  or  five  ounces  of  strong  beef  tea,  one  ounce  of  cream,  and  half  an  ounce 
01  brandy  or  one  ounce  of  port  wine. 

25.  Oysters. 

Take  half  a  dozen  native  oysters,  and  put  them  in  a  saucepan  (after  they  have  been 
we  1  washed  m  cold  water).    Put  in  a  lump  of  butter  the  size  of  a  walm^a  liSe  a 
and  pepper,  put  the  saucepan  on  the  fire  for  ten  minutes,  not  more,  taking  it  off  not 
and  then  and  stirrmg  :t.    Then  add  a  few  drops  of  lemon  juice  or  vinegar. 

26.  Lobster. 

Take  asmall  claw  of  a  lobster  or  crab,  and  put  on  it  a  little  salt,  a  quarter  of  a  tea 
spoonful  of  salad  oil  and  a  drop  or  two  of  vinegar.  ^ 

27.    Stewed  Eels. 

for  ,w.„,y.five  minuKs  „,  h.        hour       ,l"  fe^^^^^^^  ^K.'  gen.l, 

and  pl„e  it  by  the  Sre,  s.rain  ,l,e  g,„;,    I  imfar  V° 

it,  mix  with  tl»  pavy,  boil  fo,  ti  ,„i™    ,  a  .V  SSa  Ti.t'lf f"'     "  ? 

.he       and  ,e„e.    So™ti™.  the  additio,;  of  a  xl  ^^^f^^^Z:'" 

28.    Stewed  Oysters. 

Half  a  pint  of  oysters,  half  an  ounce  of  butter  flour  ^no  fi  •  j  , 
cayenne  and  salt  to  taste.  '  ""^-'hird  of  a  pint  of  cream. 

Scald  the  oysters  in  their  own  liauor  t^^P  fi-.^,^     i  1 
liquor.    Put  the  butter  into  a  ste^^n '  dtw   "  si',  ^^-^ 
the  oyster  liquor,  and  stir  it  over  a  s'harp  fi    with  a  w^I"^^         '°  ""'^  »P' 
add  the  cream,  oysters  and  seasoning,  and  si::^r  foT^one  Z 
longer,  or  the  oysters  will  harden,  serve  on  a  hot  r  id      •?,  '^"^  '^of 

sippets  of  bread.  A  quarter  of  a  pint  of  oysters  the  S.-  ^^^^t^^l 
portion,  make  a  dish  large  enough  for  one  p  '0 n  '"g'-^dients  being  in  pro- 


Q  Q  2 
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29.  Macaroni. 

Two  ounces  of  macaroni,  a  quarter  of  a  pint  of  milk,  a  quarter  of  a  pint  of  good 
beef  gravy,  the  yolk  of  one  egg,  two  table-spoonfuls  of  cream,  half  an  ounce  of 
butter.  Wash  the  macaroni,  and  boil  it  in  the  gravy  and  milk  till  quite  tender. 
Drain  it,  put  the  macaroni  into  a  very  hot  dish,  and  place  it  by  the  fire.  Beat  the 
yolk  of  the  egg  with  the  cream  and  two  table-spoonfuls  of  the  liquor  the  macaroni 
was  boiled  in.  Make  this  sufficiently  hot  to  thicken,  btil  do  not  allow  it  to  boil,  or  it 
will  be  spoiled  ;  pour  it  over  the  macaroni,  and  strew  over  the  whole  a  little  finely 
grated  Parmesan  cheese  ;  or  the  macaroni  may  be  served  as  an  accompaniment  to 
minced  beef,  without  the  cheese ;  or  it  may  be  taken  alone,  with  some  good  gravy 
in  a  tureen,  served  with  it. 


30.    Minced  Fowl  and  Egg. 

Cold  roast  fowl,  a  hard-boiled  egg,  salt,  pepper  or  cayenne,  to  taste  ;  three  table- 
spoonfuls  of  new  milk  or  cream,  half  an  ounce  of  butter,  one  table-spoonful  of  flour, 
a  tea-spoonful  of  lemon-juice. 

Mince  the  fowl,  and  remove  all  skin  and  bones ;  put  the  bones,  skin,  and  trim- 
mings into  a  stewpan,  with  one  small  onion,  if  agreeable,  and  nearly  half  a  pint  of 
water ;  let  this  stew  for  an  hour,  then  strain  the  liquor,  chop  the  egg  small,  mix  with 
the  fowl,  and  add  salt  and  pepper,  put  in  the  gravy  and  other  ingredients,  let  the 
whole  just  boil,  and  serve  with  sippets  of  toasted  bread. 


31.    JFowl  and  Rice. 

A  quarter  of  a  pound  of  rice,  one  pint  of  stock  or  broth,  one  ounce  and  a  half  of 
butter,  minced  fowl,  egg,  and  bread-crumbs. 

Put  the  rice  into  the  cold  stock  or  broth,  let  it  boil  very  gently  for  half  an  hour, 
then  add  the  butter,  and  simmer  it  till  quite  dry  and  soft.  When  cold,  make  it  into 
balls  hollow  out  the  inside  and  fill  them  with  mince  made  according  to  the  foregoing 
recei'pt  but  a  little  stiffer  ;  cover  with  rice,  dip  the  balls  into  egg,  sprinkle  with  bread 
crvmbs,  and  fry  a  nice  brown  ;  a  little  cream  stirred  into  the  rice  before  it  cools 
improves  it  very  much. 

32.    Chickefi  and  Rice. 

r„t  UD  the  meat  of  boiled  chicken.  Have  ready  some  rice  well  cooked  and 
seasoned  with  salt,  put  round  a  small  flat  dish  or  vegetable  dish,  warm  up  the 
chicken  il  a  little  good  gravy,  and  serve  in  the  middle  of  the  d.sh  wth  the  r.ce 
round  it. 

33.  Panada. 

Take  the  crumb  of  a  penny  roll,  and  soak  it  in  milk  for  half  an  hour,  then  squeeze 
J    il  r.  nn        have  ready  an  equal  quantity  of  chicken  or  veal,  scraped  very  fine 
the  m>lk  .omU  ,  have^  and  meat  together  in  a  mortar.    It  may  be 

"  ked  eit;  mixed  wi  h  veal  or  chicken  broth,  or  poached  like  an  egg,  by  takmg  U 
TpttT^p^Zt  pieces  the  shape  of  an  egg,  after  seasoning  it,  and  served  on 

mashed  potato. 
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34.    Macaroni  boiled  i7i  Milk. 

One  ounce  of  macaroni,  three-quarters  of  a  pint  of  new  milk,  a  little  lemon-rind, 
a  little  white  sugar. 

Put  the  milk  into  a  saucepan  with  the  lemon-rind,  bring  it  to  boiling  point,  and 
drop  in  the  macaroni.  Let  it  swell  gradually  over  the  fire  till  quite  tender  but  do  not 
allow  the  pipes  to  break. 


35.    Rice  Cream,  i. 

To  a  pint  of  new  milk  add  a  quarter  of  a  pound  of  ground  rice,  a  lump  of  butter 
the  size  of  a  walnut,  a  little  lemon-peel,  and  a  table-spoonful  of  powdered  sugar. 
Boil  them  together  for  five  minutes,  then  add  half  an  ounce  of  isinglass  which  has 
been  dissolved,  and  let  the  mixture  cool.  When  cool,  add  half  a  pint  of  good  cream 
whisked  to  a  froth,  mix  all  together,  and  set  it  for  a  time  in  a  very  cool  place,  or  on  ice  ; 
when  used,  turn  it  out  of  the  basin  into  a  dish,  and  pour  fruit  juice  round  it,  or  some 
stewed  apple  or  pear  may  be  served  with  it. 


36.  Rice  Cream,  2. 

A  quarter  of  a  pound  of  whole  rice,  well  stewed  in  milk,  and  put  in  a  sieve  to 
dram  and  cool,  mix  with  the  rice  a  gill  of  good  cream  whisked  to  a  froth  and 
add  a  wme-glass  of  sheny,  a  little  powdered  sugar,  and  a  tea-spoonful  of  le'mon- 
juice. 

37.  Light  Pudding. 

Boil  very  smoothly  in  new  milk  one  table-spoonful  of  ground  rice,  let  it  get  gtnte 
■cold,  then  add  two  eggs,  very  well  beaten  up,  a  lump  of  white  sugar,  and,  if  liked,  a 
dessert-spoon  ul  of  brandy.    Line  a  small  tart  dish  (sufficient  for  one  person)  w  th 

S    directly  ""'"^"^ ^-d>''  it 


38.    Rice  and  Apple. 

Boil  about  two  table-spoonfuls  of  rice  in  a  pint  and  a  half  of  new  milk,  and 
dimmer,  s Urnng  ,t  rom  time  to  time,  till  the  rice  is  quite  tender.     Hav  ready 
ome  apples,  peeled,  cored,  and  stewed  to  a  pulp,  and  sweetened  with  a  very 
httle  loaf  sugar.     Put  the  nee  round  a  plate,  and  the  apple  in  the  middle,  and 

39.    Milk  for  Puddings  or  Stewed  Fruit. 

Boil  a  strip  of  lemon  and  two  cloves  in  a  pint  of  milk   miv  hnif  f 
arrowroot  in  a  little  cold  milk,  and  add  it  to  t  e  b      ^  "  k       iHumT  ; 
consistency  of  cream.    Have  readv  th^  vnH,=      fi  '  " 
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40.  Cream  for  Stewed  Fruit. 

An  ounce  of  isinglass  boiled  over  a  slow  fire  in  a  pint  and  a  half  of  water,  to  half 
a  pint.  Strain  and  sweeten,  add  a  glass  of  sherry,  and  stir  in  half  a  pint  of  good 
cream  ;  stir  till  cold. 

41.  Baked  Custard  Pudding. 

Warm  half  a  pint  of  milk,  or  a  little  more  ;  whisk  two  eggs,  yolks  and  whites  ; 
pour  the  milk  to  them,  stirring  all  the  while.  Have  ready  a  small  tart  dish,  lined  at 
the  edges  with  paste.  Pour  the  custard  into  the  dish,  grate  a  little  nutmeg  over  the 
top,  and  bake  it  in  a  very  slow  oven  for  half  an  hour. 


42.    Boiled  Custard  Pudding. 

Prepare  the  custard  as  in  the  foregoing  receipt.  Butter  a  small  basin  that  will 
exactly  hold  it,  put  in  the  custard,  and  tie  a  floured  cloth  over  it ;  jjlunge  it  into 
boiling  water,  float  it  about  for  a  few  minutes,  boil  it  slowly  for  half  an  hour,  turn  it 
out  and  serve. 

43.  Baked  Bread  Pudding. 

Half  a  pint  of  new  milk,  a  quarter  of  a  pound  of  bread-crumbs,  two  eggs,  one 
ounce  of  butter,  sugar  to  taste. 

Boil  the  milk,  and  pour  it  over  the  bread-crumbs,  and  let  them  soak  for  half  an 
hour.  Beat  the  eggs,  mix  them  with  the  bread-crambs,  add  the  sugar  and  butter, 
and  stir  well  till  thoroughly  mixed.  Butter  a  breakfast  cup  or  small  pudding  mould, 
fill  it  a  little  more  than  half  full  with  the  mixture,  and  bake  in  a  moderate  oven  for 
about  twenty  minutes, 

44.    Semolina  Pudding. 

One  ounce  of  semolina,  half  a  pint  of  milk,  one  ounce  of  butter,  two  eggs,  sugar 
to  taste. 

Heat  the  milk,  and  mix  with  it  the  semolina,  sugar,  and  butter  ;  stir  this  over  the 
fire  for  a  few  minutes  ;  then  take  it  off,  and  mix  with  it  the  eggs,  which  should  be 
well  beaten.  Butter  a  small  tart  dish,  line  it  with  puff  paste,  put  m  the  puddmg> 
and  bake  in  a  slow  oven. 

45.    Rice  Pudding. 
One  ounce  of  whole  rice,  three-quarters  of  a  pint  of  milk,  half  an  ounce  of  butter, 

one  egg,  sugar  to  taste.  ,     ,    ,         j  .1 

Let  the  rice  swell  in  the  milk  over  a  slow  fire,  stn-  m  the  butter,  and  then 
let  the  mixture  cool.  Well  beat  the  egg,  and  mix  with  the  nee.  But  er  a 
breakfast-cup  or  small  mould,  fill  it  three  parts  full,  and  bake.  Turn  U  out  and 
serve. 

46.    Tapioca  Pudding. 
One  ounce  of  tapioca,  one  pint  of  milk,  one  ounce  of  butter,  one  egg,  sugar  to 
Wash  the  tapioca,  and  let  it  stew  gently  m  the  milk  for  a  quarter  of  an  hour. 
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stirring  it  now  and  then.  Let  it  cool.  Mix  with  it  the  butter,  sugar,  and  eggs, 
which  must  be  well  beaten ;  put  it  into  a  small  tart  dish.  Bake  in  a  moderate 
oven. 

47.    Apple  and  Rice. 

Take  three  small  apples,  peel  and  halve  them,  take  out  the  cores,  put  them  into  a 
stewpan  with  about  half  an  ounce  of  butter,  and  strew  over  them  a  little  white  sifted 
sugar.  Stew  them  very  gently  till  tender,  taking  care  not  to  break  them.  Boil  the 
rice  with  milk  and  a  little  sugar  till  quite  soft ;  and  when  done,  dish  it  with  the 
apples  on  the  top  of  it  and  a  little  cream  served  with  it  separately. 


48.     Vermicelli  Pudding. 

Two  ounces  of  vermicelli,  three-quarters  of  a  pint  of  milk,  quarter  of  a  pint  ot 
cream,  one  ounce  and  a  half  of  butter,  two  eggs,  one  ounce  and  a  half  of  sugar. 

Boil  the  vermicelli  in  the  milk  till  it  is  tender,  then  stir  in  the  remaining 
ingredients.  Butter  a  small  tart  dish,  line  with  puff  paste,  put  in  the  pudding,  and 
bake. 

49.    Rice  Milk. 
Three  table-spoonfuls  of  rice,  one  quart  of  milk. 

Wash  the  rice,  put  it  into  a  saucepan  with  the  milk,  and  simmer  gently  till  the  rice 
is  tender,  stirring  it  now  and  then  to  prevent  the  milk  burning.  Sweeten  a  little, 
and  serve  with  a  cut  lemon,  black-currant  jam,  or  apples  stewed. 


50.    Milk  Blancmange. 

A  quarter  of  a  pound  of  loaf  sugar,  one  quart  of  milk,  one  ounce  of  isinglass. 

Put  all  the  ingredients  into  a  lined  saucepan,  and  boil  gently  till  the  isinglass  is 
dissolved.  Keep  stirring  it  over  the  fire  for  about  ten  minutes.  Strain  Tt  through  a 
fine  sieve  into  a  jug,  and  when  nearly  cold  pour  it  into  an  oiled  mould.  Turn  it 
carefully  out  when  required  for  use. 


51.  Junket. 

To  a  pint  of  milk,  heated  till  it  is  lukewarm,  add  a  tea-spoonful  of  concentrated 
essence  of  rennet,  and  a  small  tea-spoonful  of  pounded  white  sugar;  pour  it  into  a 
bowl  or  mould,  cover  with  a  napkin,  put  it  aside  to  cool,  when  it  is  ready  for  use 

Concentrated  essence  of  rennet  can  be  bought  at  all  grocers. 


5  2 .    Rice  Blanctnan ge. 

A  quarter  of  a  pound  of  ground  rice,  two  ounces  of  loaf  sugar,  one  ounce  ol 
butter,  one  quart  of  milk,  flavouring  of  lemon-peel  ^   '  one  ounce  ol 

Mix  the  rice  to  a  smooth  batter  with  a  little  milk,  and  put  the  remainder  into 
saucepan  with  the  butter,  sugar  and  lemon-peel.    Bring  the  milk  io  h^^Z  . 
stir  in  the  rice.    Let  it  boil  for  ten  n.inutfs,  or  till  it^l^l  °from  ufe  ^ 
Grease  a  mould  with  salad  oil,  pour  in  the  rice,  let  it  get  perfectly  t,d,  "nd 


pan 
turn  out. 
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53.  Arrowroot  Blancmange. 

Two  table-spoonfuls  of  arrowroot,  three-quarters  of  a  pint  of  milk,  lemon  and 
sugar  to  taste. 

Mix  the  arrowroot  with  a  little  milk  to  a  smooth  batter ;  put  the  rest  of  the 
milk  on  the  fire,  and  let  it  boil,  sweeten  and  flavour  it,  stirring  all  the  time,  till 
it  thickens  sufficiently  to  come  from  the  saucepan.  Put  it  into  a  mould  till  quite 
cold. 


54.    Fruit  Cream. 
Apples,  gooseberries,  rhubarb,  or  any  fresh  fruit. 

To  every  pint  of  pulp  add  one  pint  of  milk  or  cream,  sugar  to  taste.  Prepare 
the  fruit  as  for  stewing,  put  it  into  a  jar  with  two  table-spoonfuls  of  water,  and  a 
little  good  moist  sugar.  Set  this  jar  in  a  saucepan  of  boiling  water,  and  let  it  boil 
till  the  fruit  is  soft  enough  to  mash.  When  cooked  enough,  beat  it  to  a  pulp,  work 
this  pulp  through  a  colander,  and  to  every  pint  stir  in  a  pint  of  milk  or  cream.  Of 
course  the  cream  is  best  if  obtainable.    Sweeten  and  serve. 


55.    Bread  Jelly. 

Take  the  crumb  of  a  loaf,  break  it  up,  pour  boiling  water  over  it  and  leave  it  to 
soak  for  three  hours.  Then  strain  off  the  water  and  add  fresh  ;  place  the  mixture 
on  the  fire,  and  let  it  boil  till  it  is  perfectly  smooth  ;  take  it  out,  and,  after  pressing 
out  the  water,  flavour  with  anything  agreeable  ;  put  it  into  a  mould,  and  turn  it  out 
when  required  for  use. 

56.    Milk  Porridge. 

Put  a  quart  of  milk  into  an  enamel-lined  saucepan.  When  on  the  point  of  boiling 
scatter  in  by  degrees  half  a  pound  of  course  oatmeal.  Stir  until  the  mixture  thickens  ; 
when  thickened  let  it  continue  to  boil  about  twenty  minutes.  The  porridge  can  be 
made  thick  or  thin  according  to  taste.  It  can  be  eaten  as  it  is,  or  with  the  addition 
of  salt,  sugar,  treacle,  &c. 

57.    A  Gruel. 

Beat  up  an  egg  to  a  froth,  add  a  wine-glass  of  sherry,  flavour  with  a  lump  of  sugar, 
a  strip  of  lemon-peel,  and  a  little  grated  nutmeg.  Have  ready  some  gruel,  very 
smooth  and  hot,  stir  in  the  wine  and  egg,  and  serve  with  sippets  of  crisp  toast. 
Arrowroot  may  be  made  in  the  same  way. 


58.    Milk,  Egg,  and  Brandy. 

Scald  some  new  milk,  but  do  not  let  it  boil.  It  ought  to  be  put  into  a  jug,  and 
the  jug  should  stand  in  boiling  water.  When  the  surface  looks  filmy,  it  is  suffi- 
ciently done,  and  should  be  put  away  in  a  cool  place,  in  the  same  vessel.  When 
quite  cold,  beat  up  a  fresh  egg  with  a  fork  in  a  tumbler,  with  a  lump  of  sugar ;  beat 
quite  to  a  froth,  add  a  dessert-spoonful  of  brandy,  and  fill  up  the  tumbler  with 
scalded  milk. 
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59.    Egg,  and  Wine. 

One  egg,  half  a  glass  of  cold  water,  one  glass  of  sheny,  sugar,  and  a  very  little 
grated  nutmeg. 

Beat  the  egg  to  a  froth  with  a  table-spoonful  of  cold  water.  Make  the  wine  and 
water  hot,  but  not  boiling ;  pour  it  on  the  egg,  stirring  all  the  time.  Add  sufficient 
sugar  to  sweeten,  and  a  veiy  little  nutmeg.  Put  all  into  a  lined  saucepan,  on  a  gentle 
fire,  and  stir  it  07te  way  till  it  thickens,  but  do  not  let  it  boil.  Serve  in  a  glass  with 
crisp  biscuits  or  sippets  of  toast. 


60.    Milk,  Rum,  and  Isinglass. 

Dissolve  in  a  little  hot  water  over  the  fire  a  pinch  of  the  best  isinglass  ;  let  it  cool, 
and  mix  a  dessert-spoonful  of  rum  with  it  in  a  tumbler,  and  fill  up  the  glass  with 
new  milk. 

61.    Sherry  or  Brandy  and  Miik. 

To  one  table-spoonful  of  brandy,  or  one  wine-glassful  of  sherry,  in  a  bowl  or  cup, 
add  powdered  sugar  and  a  very  little  nutmeg  to  taste.  Warm  a  breakfast-cupful  of 
new  milk,  and  pour  it  into  a  spouted  jug  ;  pour  the  contents  from  a  height  over  the 
wine,  sugar,  &c.    The  milk  must  not  boil. 


62.    Egg  and  Sherry. 

Beat  up  an  egg  with  a  fork  till  it  froths,  add  a  lump  of  sugar  and  two  table-spoon- 
fuls of  water  ;  mix  well,  pour  in  a  wine-glassful  of  sherry,  and  serve  before  it  gets 
flat.    Half  the  quantity  of  brandy  may  be  used  instead  of  sherry. 


63.    Demulcent  Drink. 

Take  a  pinch  of  isinglass,  and  boil  it  in  half  a  pint  of  new  milk,  with  half  a  dozen 
bruised  sweet  almonds  and  three  lumps  of  sugar. 


64.    Milk  and  Isinglass. 


Dissolve  a  little  isinglass  in  water,  mix  it  well  with  half  a  pint  of  milk,  then  boil 
the  milk,  and  serve  with  or  without  sugar,  as  preferred. 


65.    Milk  and  Cinnamon  Drinks. 

Boil  in  one  pint  of  new  milk  sufficient  cinnamon  to  flavour  it  pleasantly,  and 
sweeten  with  white  sugar.    This  may  be  taken  cold  with  a  tea-spoonful  of  brandy 

tTe  brandy!  °^  """^  "^ilk"^^'™  without 

66.    Nutritious  Coffee. 
Dissolve  a  little  isinglass  in  water,  then  put  half  an  ounce  of  freshly  ground 
coffee  mto  a  saucepan  with  one  pint  of  new  milk,  which  should  be  nearly  boiling 
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before  the  coffee  is  added,  boil  both  together  for  three  minutes ;  clear  it  by  pouring 
some  of  it  into  a  cup  and  dashing  it  back  again,  add  the  isinglass,  and  leave  it  to 
settle  on  the  hob  for  a  few  minutes.  Beat  up  an  egg  in  a  breakfast-cup,  and  pour 
the  coffee  upon  it ;  if  preferred,  drink  it  without  the  egg. 


67.    Arrowroot  Drink. 

Mix  two  tea-spoonfuls  of  arrowroot  in  about  three  table-spoonfuls  of  cold  water, 
then  pour  in  about  half  a  pint  of  boiling  water ;  when  well  mixed,  add  by  degrees 
half  a  pint  of  cold  water,  stirring  all  the  time,  so  as  to  make  it  perfectly  smooth  ; 
it  should  be  about  the  consistence  of  crearn  ;  if  too  thick,  a  little  more  water  may 
be  added.  Then  pour  in  two  wine-glassfuls  of  sherry  or  one  of  brandy,  add  sugar 
to  taste,  and  give  it  to  the  patient  in  a  tumbler.  A  lump  of  ice  may  be  added  if 
allowed. 


68.    Mulled  Wine. 

Boil  some  spice,  cloves,  nutmeg,  cinnamon,  or  mace,  in  a  little  water,  just  to 
flavour  the  wine  ;  then  add  a  wine-glass  of  sherry  or  any  other  wine,  and  some 
sugar,  bring  it  to  boiling  point,  and  serve  with  sippets  of  toast.  If  claret  is  used, 
it  will  require  more  sugar.  The  vessel  for  boiling  the  wine  should  be  scrupulously 
clean. 

69.    To  keep  Milk  from  turning  sour. 

Fifteen  grains  of  bicarbonate  of  soda  to  a  quart  of  milk  hinders  its  turning 
sour. 


70.    Barley  Water. 

To  a  table-spoonful  of  pearl  barley,  washed  in  cold  water,  add  two  or  three  lumps 
of  sugar,  the  rind  of  one  lemon,  and  the  juice  of  half  a  lemon.  On  these  pour  a 
quart  of  boiling  water,  and  let  the  mixture  stand  for  seven  or  eight  hours.  Strain 
it.  The  barley  should  never  be  used  a  second  time.  Half  an  ounce  of  isinglass 
may  be  boiled  in  the  water. 

7 1 .    Lemonade,  i . 

Well  rub  two  or  three  lumps  of  sugar  on  the  rind  of  a  lemon,  squeeze  out  the 
juice,  and  add  to  it  half  a  pint  or  a  pint  of  cold  or  iced  water,  or  better  still,  a  bottle 
of  soda-water. 

72.    Effervescing  Lemonade,  2. 

Squeeze  two  large  lemons,  and  add  a  pint  of  spring  water  to  the  juice,  and  three 
or  four  lumps  of  white  sugar.  When  required  for  use,  pour  half  of  it  mto  a 
tumbler,  and  add  half  a  small  tea-spoonful  of  carbonate  of  soda ;  stir,  and  dnnk 
whilst  effervescing. 

73.    Lemonade,  3. 
The  juice  of  four  lemons,  the  rinds  of  two,  half  a  pint  of  sherry,  four  eggs,  six 
ounces  of  loaf  sugar,  one  pint  and  a  half  of  boiling  water.  ,    ,  -r 

Pare  the  lemon-rind  thinly,  put  it  into  a  jug  with  the  sugar,  and  pour  the  boihng 
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water  on  it.  Let  it  cool,  and  then  strain  it,  and  add  the  wine,  lemon-juice,  and  eggs, 
previously  well  beaten  and  strained.  Mix  all  well  together,  and  it  is  ready  for 
use. 


74.    Lemonade,  4. 

Pare  the  rind  of  three  lemons  as  thin  as  possible,  add  one  quart  of  boiling  water, 
and  a  quarter  of  an  ounce  of  isinglass.  Let  them  stand  till  next  day  covered,  then 
squeeze  the  juice  of  eight  lemons  upon  half  a  pound  of  lump  sugar  ;  when  the  sugar 
is  dissolved,  pour  the  lemon  and  water  upon  it,  mix  all  well  together,  strain  it,  and 
it  is  ready  for  use. 


75.    Arrowroot  and  Black-Currant  Drifik. 

Take  two  large  spoonfuls  of  black-currant  preserve,  boil  it  in  a  quart  of  water, 
cover  it,  and  stew  gently  for  half  an  hour,  then  strain  it,  and  set  the  liquor 
again  on  the  fire;  then  mix  a  tea-spoonful  of  aiTowroot  in  cold  water,  and  pour 
the  boiling  liquor  upon  it,  stirring  meanwhile ;  then  let  it  get  quite  cold,  and 
strain. 

76.     WJiiie  Wine  Whey. 

To  half  a  pint  of  boiling  milk  add  one  or  two  wine-glassfuls  of  sherry  ;  strain 
through  a  fine  sieve,  sweeten  with  sifted  sugar,  and  serve. 


77.  Caudle. 

Beat  up  an  egg  to  a  froth,  add  a  wine-glassful  of  sherry,  and  half  a  pint  of  gniel, 
flavour  with  lemon-peel  and  nutmeg,  and  sweeten  to  taste. 


78.    Another  Caudle. 


Mix  well  together  one  pint  of  cold  gruel  with  a  wine-glassful  of  good  cream,  add 
a  wme-glassful  of  sherry  and  a  table-spoonful  of  noyeau,  and  sweeten  with  sugar- 
candy.  =" 

79.    Egg  and  Brandy. 

Beat  up  three  eggs  to  a  froth  in  four  ounces  of  cold  spring  water,  add  two  or 
three  lumps  of  sugar,  and  pour  m  four  ounces  of  brandy,  stirring  all  the  time  A 
portion  of  this  may  be  given  at  a  time.  ' 


80.    Sour  Milk  Diet. 

The  milk  for  this  food  must  be  good.  It  must  be  allowed  to  stand  for  forty- 
eight  hours  in  a  cool  cellar  ;  the  vessel  in  which  it  is  kept  being  upright  as  a  i^lnn 
measure.  The  milk  becomes  solid,  and  looks  like  po!,r  blancmange  '  "  caiS  a 
cream  on  the  top,  which  most  people  remove  as  it  makes  it  too  rich.  To  'bou  a 
pin  o  this  sour  milk,  or  rather  less,  add  half  a  pound  of  grated  i-ye  bread  T  ^ood 
c^al  o^powdered  sugar,  and  a  glass  of  sweet  milk,  well  st  rred  toStll^l'^S^' 
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8i.    Oatmeal  Porridge. 

Oatmeal  three  or  four  ounces.  Water  one  pint.  Boil  the  water  and  add  a  little 
salt,  about  one  sixteenth  of  an  ounce.  Sprinkle  in  the  meal  very  gradually  and 
carefully,  till  of  a  sufficient  consistency.  Stir  it  well  all  the  time  with  a  porridge 
stick  (which  should  be  an  inch  broad  at  the  bottom).  Boil  gently  for  fifteen  or 
twenty  minutes,  add  a  little  more  boiling  water  and  boil  it  five  minutes  longer,  this 
makes  it  smooth.  Pour  it  on  plates  and  serve.  The  usual  way  is  to  make  a  hole  in 
the  middle  with  a  spoon,  add  a  piece  of  butter  the  size  of  a  nutmeg,  and  upon  it  a 
spoonful  of  coarse  brown  sugar,  eat  it  from  the  circumference  and  dip  each  spoonfiil 
into  the  butter  and  sugar. 


82.  Bur  gout. 

A  pint  of  water  gradually  added  to  eight  ounces  of  oatmeal.  The  whole  made 
quite  smooth,  and  then  boiled  a  quarter  of  an  hour.  Butter,  salt,  pepper  to  taste. 
Indian  meal  may  be  used  instead  of  oatmeal  if  preferred. 


83.    Port  Wine  Jelly. 

Put  into  a  jar  one  pint  of  port  wine,  two  ounces  of  gtim  arabic,  two  ounces  of 
isinglass,  two  ounces  of  powdered  white  sugar-candy,  a  quarter  of  a  nutmeg  grated 
fine,  and  a  small  piece  of  cinnamon.  Let  this  stand  closely  covered  all  night.  The 
next  day  put  the  jar  into  boiling  water  and  let  it  simmer  till  all  is  dissolved,  then 
strain  it,  let  it  stand  till  cold,  and  then  cut  it  up  into  small  pieces  for  use. 


84.    Eggi  Rum,  and  Lemon. 

Six  new  laid  eggs  (with  shells)  the  juice  of  seven  lemons— macerate  until  the  shells 
Are  dissolved.  Then  beat  up  together  with  a  pint  of  the  oldest  Jamaica  rum, 
drain  through  muslin  and  add  a  quarter  of  a  pound  of  sugar-candy.  The  eggs  should 
all  be  laid  the  same  day.— Give  a  tea-spoonful  at  a  time. 
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Abscess. 

IVhen  large  and  dee/i  seated  ahscess  is  suspected 
t/w  thennoiiwicr  may  assist  tn  diagnosis. 
See  p.  32. 

Belladonna,  495.  Internally  often  success- 
ful. 

Carbolic  acid,  79,  316.  A  weak  solution 
as  injection  after  evacuation.  For  Lister's 
antiseptic  method,  see  pp.  316-17. 

Caustic  alkalies,  172.  For  opening 
abcesses,  for  precautions,  see  ref 

Counter-irritation,  no,  132.  By  blisters 
or  iodine  around  or  adjacent  to  the  disease. 

Ether,  344.  As  spray  to  produce  local  anses- 
thesia  for  opening  abscesses. 

Iodine,  133.  Solution  or  tinct.  injected  into 
cavities  of  large  abscesses  after  evacuation. 

Oleate  of  mercury  and  morphia,  238-g. 
Locally,  diminishes  induration  due  to  old 
abscesses  and  prevents  formation  of  new 
ones. 

Phosphate  of  lime,  196.  In  lar^e  abscesses. 
Poultices,  69.    To  check  formation  of  pus  or 

to  assist  in  maturation.    May  be  smeared 

over  with  belladonna  or  opium. 
Sulphides,  123. 

Acidity. 

Acids,  156.    Given  shortly  before  a  meal. 

 161-2.    Hydrochloric  or  Nitric  in  small 

medicinal  doses  before  meals  for  acidity  from 
whatever  cause  it  arises,  especially  for  acid 
pyrosis  ;  after  meals  for  alkaline  pyrosis. 

Alkalies,  176.  Only  palliative  ;  bicarbonates 
best  ;  if  the  escape  of  carbonic  acid  is 
troublesome,  substitute  magnesia  if  bowels 
confined,  lime  water  if  relaxed. 

Bismuth,  222.  The  nitrate  combined  with 
morphia  or  opium,  and  sometimes  with  mag- 
nesia. 

Ipecacuanha,  161.    In  acidity  of  pregnancy. 

Magnesia,  189.  The  oxide  better  than  the 
carbonate— only  a  temporizing  remedy- 
acids  far  better. 

Mercury,  246.  Half  a  grain  of  grey  powder 
three  times  a-day  when  accompanied  by 
clayey  stools. 

Nux  vomica,  161.  Two  or  three  drops  just 
before  meals  in  acidity  of  pregnancy. 

Acne. 

Arsenic,  155.  Liq.  arsen.  given  with  bromide 
prevents  its  causing  bromic  acne. 

Belladonna,  595-  Locally,  of  some  slight 
service. 

Bromide  of  potassium,  144 

Hot  fomentations,  69. 


Acne — continued. 

Hot  sponging,  71.    For  acne  indurata. 
Iodide  of  sulphur,  127.    An  ointment  in  a. 

indurata  and  rosacea,  also  in  bromic  acne, 

P-  IS5- 

Mercurv,  237.  In  early  stages  a  lotion  of 
corrosive  sublimate, one  part;  alcohol,enough 
to  dissolve  it ;  water,  100  parts.  A  teaspoon- 
ful  of  this  to  be  added  to  a  quarter  of  a  pint 
of  water  and  the  face  sponged  with  it  night 
and  morning. 

Soap,  172.  With  hot  water  several  times  a- 
day.  If  this  irritates,  rub  in  glycerine  of 
starch  after  each  washing. 

Sulphur,  119.  As  lotion  for  young  women 
with  disordered  menstruation.  In  severe 
forms  an  ointment  of  hypochlorite  or  iodide 
of  sulphur. 

 121.  Sulphur  may  be  used  internally. 

Ague. 

Arsenic,  287.  The  best  remedy  except 
quinine.  Especially  useful  in  long  stand- 
ing agues  of  quartan  type. 

Cascarilla,  578.    Has  been  used. 

Chamomile,  578.    Has  been  used. 

Emetics,  262.  Many  cases  may  be  cured  by 
emetics,  and  one  each  morning  will  assist  the 
action  of  quinine.  Ipecac,  and  other 
emetics  should  be  preferred  to  antimony. 

Hyposulphite  of  soda,  168.  Fifteen  to 
twenty  grains  every  two  hours. 

Narcotine,  535.  Said  by  some  to  be  superior 
to  quinine. 

QuiNiA,  557-9.  By  far  the  best  remedy  we 
possess  for  intermittent  fevers. 

In  mild  forms  small  doses  several  times  a 
day. 

In  malignant  forms  large  doses  given  in  a 
non-febrile  period. 

The  drug  should  not  be  discontinued 
for  some  time  after  all  symptoms  have  dis- 
appeared. 

it  is  of  service  as  a  prophylactic  against 
ague. 

It  may  be  administered  hypodermically  or 
by  the  rectum— ether  is  the  best  solvent  for 
injection.  . 

Cinchonia,  quinidinia  and  cinchomdinia 
are  all  useful  in  ague,  but  less  so  than  quinia. 
Quassia,  577.    Has  been  used.  .  . 

Salicylic  acid,  576.  As  an  adjunct  to  quinia. 

Alcoholism  {Sec  Bipsomanid). 

Arsenic,  5.    Indicated  by  red,  clean,  smooth, 

"  irritable  "  tongue. 
Arsenic,  277.    For  vomiting. 
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Alcoholism — continued. 

Morphia,  526.    With  tonics  before  meals  for 

pain,  nausea,  and  want  of  appetite. 
Phosphorus,  293.    In  chronic  alcoholism. 

Amaurosis.  {See  Eye  Diseases.) 
Amenorrhcea. 

Aconite,  430.  When  menses  suddenly 
checked. 

AcTEA  RACEMOSA,  419.  Generally,  and  when 
menses  checked. 

Aloes,  581.  At  the  periods,  together  with  hot 
pediluvia,  friction,  stimulating  liniments,  &c. 
For  general  directions  see  ref. 

Chloride  of  Ahmonium,  igg.  For  head- 
ache. 

Cold  sponging,  60. 

Ergot,  551.  Where  anaemia — after  the  use  of 
iron. 

Hot  sitz  bath,  57.  For  six  days  before 
the  period.  Mustard  may  be  added  at 
the  period.  Often  effectual  in  sudden 
suppression. 

Iron,  219.    To  remedy  the  anaemia. 

Mustard,  389.  A  mustard  sitz  bath  a  few 
days  before  and  during  the  time  the  missing 
discharge  is  due.  A  course  of  these  baths 
assists  the  restoration  of  the  uterine  func- 
tions. 

Savine,  384.  When  due  to  want  of  tone  in 
uterus. 

Spinal  ice  bag,  78.  Applied  to  lower  dorsal 
and  lumbar  vertebrae. 

Anaemia. 

Acins,  164.    Added  to  purgative  salts  as  tonic 

to  mucous  memb. 
Cold  sponging,  60. 

HvpopHospHiTES.  198.    Of  lime  or  soda. 

Iron,  215.  Some  stomachs  with  irritable 
mucous  memb.  require  bland  prepara- 
tions. A  flabby  tongue  indicates  large 
doses  of  astringent  preparations  as  perchlo- 
ride  or  sulphate.  See  also  p.  5.  Weak 
•  •  ana;mic  ^irls  with  pain  and  vomiting  after 
food  require  larger  doses  of  the  tinct.  per- 
chlor. ;  for  other  formulae,  see  p.  217.  It  is 
sometimes  well  to  humour  the  stomach  by 
changing  the  preparation.  Some  persons  are 
quite  unable  to  take  iron  in  any  form,  218. 
Iron  may  be  given  in  anaemia  with  disturb- 
ance of  uterine  functions,  and  should  be  con- 
joined with  nourishing  food,  pure  air,  light, 
and,  if  necessary,  purgatives.  If  the  anaemia 
is  due  to  organic  disease,  iron  at  best  only 
palliative. 

Oxvgen,  n2. 

Phosphate  of  lime,  195.  In  anemia  of 
growing  persons,  and  of  women  weakened 
by  rapid  child  -bearing  or  excessive  menstrua- 
tion. 

QuiNiA,  561.  For  badly  fed,  pale,  town- 
livers. 

Aneurism. 

Chloroform,  343.  Inhalation  if  great  dys- 
pnoea. 

Iodide  or  potassium,  143.  Combined  with 
recumbent  position  and  restricted  diet. 

Angina  pectoris. 

Arsenic,  287.    Lessens  severity  of  attacks. 
Ether,  345    Or  spirits  of  chloroform  in  full 
doses  very  useful. 


Angina  pectoris — continued. 

Morphia,  523.  Hypodermically. 
Nitrite  of  amvl,  366.    As  inhalation  most 
valuable. 

Phosphorus,  293.    Often  serviceable. 
NiTRO-GLVCERiNE,  374.     One  min   doses  of 
one  per  cent,  solution  in  spirit. 

Anthelmintics.  {See  "  Worms.") 
Anus,  pain  after  operations  at. 

Ice,  75.    Applied  in  bladder. 

Aortic  disease.      (See  Heart 
Diseases. ) 

Aphtha. 

Alum,  212.  Applied  dry  a  few  times  a  day 
to  aphthous  ulcers  which  will  not  heal- 
generally,  however,  chlorate  of  potash  and  a 
purgative  sufficient. 

Borax,  175.  W  th  honey  or  as  glycerine  of 
borax. 

Chlorate  of  potash,  209. 
Glvcerine  of  borax,  307. 
Nitric  acid,  159.    In  small  doses. 

Apoplexy. 

Croton  oil,  305.  As  purgative  one-fourth  or 
one-third  minim  every  hour. 


loss   of.    {See  Dys- 


Appetite, 
pepsia. ) 

Ascites. 

Copaiba,  382.    In  all  forms  of  ascites. 
Elaterium,  600.    Must  be  given  with  caution. 

Asthma  and  Quasi-Asthma. 

Aconite,  426.  Given  at  commencement  of 
the  fever  often  averts  the  attack.  Useful 
also  in  the  asthma  following  coryza  and 
sneezing  in  children. 

Alum  212.  Ten  grs.  powdered  and  placed 
on  the  tongue  said  to  arrest  a  paroxysm 

Antimony,  262.  In  an  affection  of  children 
like  asthma  (see  ref.),  dissolve  a  grain  of 
tartar-emetic  in  half-a-pint  of  water,  and 
give  a  teaspoonful  of  this  every  quarter  of 
an  hour  for  the  first  hour,  then  hourly  If 
vomiting  induced,  lessen  the  dose 

Arsenic  266.  As  cigarettes,  caution  required 
(see  ref.)  ;  also  one  drop  of  liq.  arsen.  three 
times  a  day  in  attacks  of  sneezing  with 
coryza,  frontal  headache  and  itching  of 
nostrils.  Ihcse  attacks  may  be  brought  on 
by  cold,  by  meaLs,  by  loc.-tl  irritationfor  °n 
children  are  consequent  on  bronchitis.  These 
cases  are  allied  to  dyspeptic  and  bronchitic 
asthma,  .and  to  hay  fever  (see  ref )  """'"^ 

Assakojtida,  385.  ' 

Atropia,  496.  Hypodermically. 

Belladonna,  506.     Large  doses  required 
but  very  satisfactory  (see  ref )  4u"rea. 

Blisters  108.    For  oppression  of  breathing 
especially  in  l.ronchilic  .asthma 

Bromide  OF  potassium  153 

Cannabis  ind.ca,  548.     Has  been  found 
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Asthma  and  Quasi- Asthma. — 
continued. 

Carbonic  acid  gas,  ii6.    As  inhalation. 
Chamois  leather  waistco.\t,  64. 
Chloral,  358.    Often  useful  in  a  full  dose 

during  a  paroxysm. 
Chlorate  of  potash,  206.    With  nitre  to 

saturate  blotting  paper,  or  a  pastile  may  be 

made  of  chlorate  and  nitrate  of  potash  with 

lycopodium. 
Chloroform,   335.     Often  combined  with 

opium. 

 343.     As  inhalation   if  great 

dyspnoea.  A  few  whiff's  will  sometimes 
avert  a  paro.xysm.  As  liniment  rubbed  on 
chest  for  an  hour  daily  in  bronchitic 
asthma. 

Coffee,  552.  A  small  cup  of  very  strong 
coffee  often  useful  in  a  paroxysm. 

Colchicum,  4T1.    In  gouty  subjects. 

Counter-irritation,  102.  See  ref.  for  dis- 
cussion on. 

Grindelia  robusta,  490.  Three  grs.  of 
extract  thrice  daily  to  prevent  attacks,  or 
m.  XX  to  m.  XXX  of  liquid  extract  every 
half-hour  or  hourly  from  onset  of  paroxysm. 

Iodide  of  potassium,  140.  In  peptic  and 
bronchial  asthma. 

Ipecacuanha,  400-2.  The  wine  as  spray  to 
the  fauces  sometimes  useful  in  severe 
bronchial  asthma,  but  not  of  much  service 
in  genuine  asthma — for  Dr.  Hyde  Salter's 
observations  on  the  general  management  of 
asthma,  see  p.  402. 

Lobelia,  544-5.  Ten  drops  of  the  simple 
tincture  every  ten  minutes  or  quarter  of  an 
hour  as  soon  as  signs  of  a  paroxysm  appear, 
till  the  dyspncea  gives  way. 

In  bronchitic  asthma  where  breathing  a 
little  tight  all  day  but  much  worse  at  night, 
ten  min.  three  times  a  day  with  additional 
•doses  at  night. 

This  drug  must  be  given  cautiously  when 
there  is  heart  disease. 

Nitr.ate  of  potash,  206.  The  inhalation  of 
fumes  of  burnt  nitre  paper  will  sometimes 
avert  a  paroxysm.  Different  methods  of 
preparation  useful  for  different  cases  (see 
ref.). 

l^flTRiTE  OF  AMYL,  268.    As  inhalation. 

Opium,  533.  In  some  cases.  In  others  mor- 
phia will  induce  a  paroxysm. 

Oxygen,  112.    When  no  heart  disease. 

Silver,  nitrate  of,  233.  Sometimes  injected 
into  trachea  (see  ref.). 

Stramonium,  519.  Twenty  grs.  of  the  dried 
leaves  or  ten  of  the  powdered  root  may  be 
smoked.  Datura  tatula  sometimes  better. 
Stramonium  preparations  often  bad.  Asth- 
matics advised  to  grow  the  drug  themselves. 

Sulphurous  acid,  167.  Inhalation,  spray  or 
fumigation. 

Tobacco,  458.  Smoking  sometimes  gives 
Turkish  baths,  64.    In  bronchial  asthma. 


Barrenness. 

Iodide  of  potassium,  140. 
syphilis. 


When  due  to 


Bed-sores. 

Ai  coHOL,  325.  As  brandy  or  eau  de  Cologne 
to  harden  skin  of  parts  expo.sed  to  pressure. 

Charcoal,  73-  Sprinkled  °ver  the  black 
slough,  whicK  is  then  covered  with  a  poul- 
tice. 


Bed-sores — continued. 

Glycerine,  307.  Or  glycerine  cream  rubbed 
over  part  exposed  to  pressure  after  washing 
morning  and  evening,  is  one  of  the  best 
preventives  of  bed-sores. 

Iodoform,  353.    Dusted  over  sores. 

Silver,  nitrate  of,  231.  A  solution  twenty 
grs.  to  the  oz.  to  be  painted  on  threatened 
but  unbroken  skin  as  soon  as  it  becomes  red 
to  prevent  formation  of  bed-sores. 

If  nitrous  ether  solution  used,  five  grs.  to 
the  oz.  enough. 

Bile,  deficiency  of. 

Mercury,  245.  Frequent  small  doses  of  grey 
powder. 

Biliary  colic.    {See  Colic.) 

Bilious  headache.     {See  Sick 
Headache.) 

Bites. 

Ammonia,  186.   Weak  solutions  in  bites  of 
insects  to  neutralize  the  ormic  acid. 


Bladder,  diseases  of. 

Copaiba,  382.  Also  cubebs  and  buchu  in 
chronic  inflammation  of  bladder  and  urethra. 

Iodoform,  352.  As  suppository  in  painful 
diseases. 

Sulphites,  168.  Internally  prevent  putre- 
faction of  urine. 

Bleeding.    {See  ffce/norr/iage.) 
Boils. 

Belladonna,  125.  With  glycerine  locally  to 
allay  pain. 

 496.  Internally  often  successful. 

Camphorated  alcohol,  374.  Boils  in  the 
earliest  stages  to  be  smeared  with  this  for 
half  a  minute,  then,  when  the  skin  is  dry,  it 
is  to  be  smeared  with  camphorated  oil.  A 
few  applications  said  to  disperse  the  coming 
boil. 

Collodion,  294.  Applied  at  papular  or  pus- 
tular stage.  Matter  not  to  be  let  out  except 
under  Lister's  plan  (see  ref.). 

Counter-irritation,  no.  By  blisters  or 
iodine  around  the  boil. 

Opium,  524.  An  extract  of  the  consistence  of 
treacle  locally  applied  three  or  four  times  a 
day  (see  ref.).  . 

Poultices,  69.  To  assist  maturation  and 
allay  pain,  may  be  smeared  over  with  bella- 
donna or  opium.  .,  .     •  • 

Silver,  nitrate  of,  231.  In  boils  beginning 
as  a  papule  which  maturate  into  a  pustule 
and  inflame  and  extend  till  large  dead  core 
produced.  To  be  painted  on  at  commence- 
ment—collodion, perhaps,  better  for  these. 

Sulphides,  124.  H.-isien  maturation  .md 
prevent  formation  of  fresh  boils.  No  use  in 
the  boils  of  diabetes. 

Bones,  diseases  of. 

Cod  liver  oil,  300.    In  strumous  disease. 
Phosphate  of  lime,  ig6.    In  caries. 
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Brain,  diseases  of.     [See  also 
Paralysis.) 

Bromide  of  potassium,  151.  When  over- 
taxed from  study,  or  over  application  to 
business. 

Phosphorus,  293.    In  cerebral  softening. 

Breasts,  inflammation  of. 

Belladonna,  491.  Especially  as  liniment  to 
check  secretion  of  milk  when  inflammation 
imminent.  When  inflammation  has  set  in, 
continuous  application  of  belladonna  for 
twenty-four  hours  often  arrests  it.  It  is 
also  useful  when  an  abscess  has  formed. 
Fomentations  useful  in  addition,  but  skin 
must  be  dried  well  before  the  belladonna  is 
rubbed  in. 

Digitalis,  455.    Infusion  locally. 

Breath,  foul. 

Camphor,  374. 


Bright's  disease. 

Aconite,  428.  Should  be  given  immediately 
on  the  appearance  of  inflammation  of  the 
kidneys  in  scarlatina. 

Alkalies,  182.  Citrates  and  acetates  in  acute 
and  chronic  Bright's,  being  reputed  to  act 
as  diuretics. 

Bitartrate  of  potash,  283.  To  prevent 
dangerous  accumulations  in  cellular  tissue 
or  important  cavities.  Also  to  draw  oflF 
effete  matters.  Care  must  be  used,  as  it  is 
a  brisk  purgative  and  so  is  weakening. 

Bromide  of  potassium,  148.  For  convul- 
sions. 

Incisions,  55.    For  dropsy  better  than  hot 

baths.    Hot  fomentations  with  boracic  acid 

may  be  employed  afterwards. 
Cannabis  indica,  549.    In  acute  and  chronic 

forms  as  a  diuretic,  said  to  be  specially  useful 

where  bloody  urine. 
Cantharides,  385.  After  subsidence  of  acute 

stage,  a  one  min.  dose  every  three  hours  will 

stop  the  hematuria. 
Cod  liver  oil,  300.    In  chronic  forms. 
Copaiba,  382.     Sometimes  useful  removing 

dropsy. 

Digitalis,  453.  Very  valuable  in  some  cases  ; 

only  diuretic  as  long  as  dropsy  exists. 
Elaterium,  579.     For  the  dropsy— caution 

required. 

Iodide  of  potassium,  140.    Possibly  only 

when  due  to  syphilis. 
Iron,  5.  Astringent  preparations  when  tongue 

flabby  and  pale. 
Lead,  229.    Diminishes  the  albumen. 
Senega,  585.    As  a  diuretic. 
Tannin,  311.    In  chronic  Bright's  to  lessen 

albumen. 

Tartrates,  203.    Excellent  diuretics. 
Turkish  hath,  64. 

Warm  baths,  55.  When  uraemic  symptoms 
or  dropsy  well  marked  (see  ref.).  Discre- 
tion needful. 


^Bronchitis. 


Aconite,  429.    In  measles. 

Ammonia,  187.  Inhalation  in  chronic  bron- 
chitis to  lessen  over-abundant  expectoration. 

Ammoniacum,  385.  In  bronchitis  with  wheez- 
ing and  abundant  discharge  in  old  people. 

Antimony,  17.  Small  frequent  doses  of  tartar- 
emetic  where  skin  dry  and  hot. 


Bronchitis — continued. 

Antimony,  262.  To  shorten  acute  bronchitis 
(see  Inflammation).  Also  in  chronic  bron- 
chitis when  expectoration  copious  and  diffi- 
cult to  e.xpel. 

Arsenic,  282.  Where  emphysema,  with 
wheezing  and  not  much  bronchitis,  especially 
where  the  wheezing  has  come  on  simultane- 
ously with  the  retrocession  of  a  rash  as  of 
eczema  :  where  jjtuch  bronchitis  and  dys- 
pnosa,  belladonna  and  lobelia  better. 

Assafcetida,  385.  For  old  people,  but  am- 
moniacum generally  better. 

Balsam  of  tolu  or  Peru,  or  copaiba,  381. 
In  chronic  bronchitis  to  lessen  secretion. 

Benzoin,  381.  The  comp.  tinct.  one  drachm 
to  boiling  water  as  inhalation  in  chronic 
bronchitis,  eases  cough  and  lessens  expec- 
toration. 

Carbolic  acid,  319.  Or  creosote,  twelve  lo 
twenty  drops  as  inhalation  with  boiling  water 
for  abundant  expectoration  or  foetor. 

Carbonate  of  ammonia,  188.  When  expec- 
toration profuse  and  patient's  strength  di- 
minishing, often  given  with  chloride  of  am- 
monium which  acts  similarly  ;  also  useful  in 
severe  bronchitis  or  broncho-pneumonia  of 
children,  especially  when  prostrate  and  livid. 

Carbonic  acid  gas,  n6.  As  inhalation  in 
chronic  bronchitis. 

Chamois  leather  waistcoat,  64.  Worn 
over  flannel  in  bronchial  asthma  and  em- 
physematous bronchitis. 

Chloride  of  ammonium,  199.  In  chronic 
bronchitis  when  secretion  thick  and  abun- 
dant.   May  be  applied  by  atomizer. 

Cod  liver  oil,  301.  To  control  expectoration 
in  chronic  bronchitis. 

Colchicum,  411.    In  gouty  subjects. 

Counter-irritants,  108.  For  shortness  of 
breath  in  bronchitic  asthma  and  bronchitis 
with  emphysema. 

Croton  oil,  304.  With  or  without  liq. 
potassae  as  counter-irritant  to  chest — caution 
needful. 

Essential  oils,  381.  Balsam  of  Peru,  tolu 
and  copaiba  in  chronic  bronchitis  with 
copious  secretion  of  pus. 

Iodine,  130.  The  liniment  to  the  chest  to 
lessen  cough  and  expectoration  in  chronic 
bronchial  catarrh.  As  inhalation  for  chil- 
dren with  hoarse,  hollow  cough  after  measles, 
&c.  Inhalation  sometimes  employed  in 
chronic  bronchitis. 

Ipecacuanha,  393.  To  produce  vomiting  in 
children  with  much  mucus  in  bronchial 
tubes. 

:   397>  400.  As  wine,  when  expec- 

toration IS  profuse  and  difficult  to  expel. 

The  wine  used  as  spray  to  the  pharynx  in- 
valuable in  many  cases  of  bronchial  asthma 
and  winter  cough  (see  ref.). 
Iron,  220.    To  check  profuse  bronchial  secre- 
tion. 

Jalap,  583.  With  bitartrate  of  potash  to  free 
purgation  for  cases  where  the  right  heart  is 
engorged  from  emphy.sema,  bronchitis,  &c 

Lead,  229.  To  check  profuse  bronchial  secre- 
tion. 

Lobella,  545.    For  paroxysmal  dyspnoea. 

Mustard,  388.  As  large  poultice  with  linseed 
or  oatmeal  in  acute  bronchitis,  or  a  table- 
spoonful  added  to  a  bath,  very  useful  in 
severe  bronchitis  both  of  children  and 
ciclults. 

Opiates,  526.  Where  frequent  and  violent 
tk)n^  any  signs  of  obstructed  oxida- 

"Z.  "  533-    To  check  excessive  secretion 

Phosphate  of  lime,  196.  ='='^retion. 
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Bronchitis — continued. 

Poultices,  70.  To  encircle  the  whole  chest 
in  children. 

QuiNiA,  560.    To  reduce  temperature. 

Senega,  585.  Especially  for  the  chronic 
bronchitis  of  the  aged. 

Silver,  nitrate  of,  233.  Sometimes  in- 
jected into  trachea  (see  ref.). 

Spinal  ice  bac,  78.    For  excessive  secretion. 

Squill,  582.    As  an  expectorant. 

Sulphur,  120.  Five  to  ten'grs.  in  severe 
chronic  bronchitis  with  abundant  discharge, 
especially  where  constitutional  debility. 

Sulphurous  acid,  167.  Inhalation,  spray  or 
fumigation  in  chronic  bronchitis. 

Tar,  321.  Two  grs.  in  pill  every  three  or 
four  hours  in  chronic  paro.\ysmal  winter 
cough.  Not  quite  equal  to  the  ipecacuanha 
spray. 

Turkish  dath,  64 

Turpentine,  379.    Small  doses  as  a  diuretic. 
Zinc,  oxide  of,  258.    For  profuse  bronchial 
secretion. 

 sulphate  of,  257.    As  emetic;  others 

generally  preferred. 

Bronchocele.    {See  Goiire.) 
Bruises. 

Capsicum,  390.  A  strong  tincture  applied 
with  gum  said  to  act  like  a  charm  on  dis- 
coloured bruises. 

Sulphurous  acid,  167.  A  solution  constantly 
applied. 

Bubo. 

Iodine,  132.  Applied  to  produce  vesication 
round  a  bubo  relieves  the  inflammation. 

Nitric  acid,  158.  To  indolent  and  broken 
bubo. 

Peroxide  of  hydrogen,  113.  Applied  as  in 
chancre,  q.  v. 

Sulphides,  124.  Less  useful  in  maturating 
than  in  the  case  of  ordinary  boils  or  ab- 
scesses. 

Burns. 

Collodion,  294.  Painted  over  slight  burns 
subdues  inflammation. 

Lime,  190.    As  lime  water  and  oil. 

Soda,  172.  A  saturated  solution  of  the  car- 
bonate locally  for  burns  and  scalds. 

Warm  bath,  56.    Immerse  for  some  days. 

C-'^LCULI. 

Alkalies,  183.  To  dissolve  uric  acid  calculi 
(renal  or  vesical). 

Citrate  of  potash,  178.  In  large  do^es  for 
patients  wuh  bloody  urine  containing  quanti- 
ties of  uric  acid  crystals.  .   

Counter-irritants,  108.  Relieve  pam  from 
oassaee  of  renal  and  bihary  calculi.    _  . 

nItric  ACID,  165.  Very  dilute  as  injection 
for  phosphatic  calculi. 

Cancer.    {See  also  Stomach  and 
Uterus) 

Arsenic,  265.  Arsenious  acid  pure  or  with 
starch  ks  a  caustic-enough  shoukl  be  used 
to  set  up  the  active  inflammation  (see  ret.;. 

Carholic  acid,  314.  .Pure.  anaesthetic 
before  applying  caustics.  •  ,  :„ 

Caruonic  acId,  116.  Injected  up  vagina  m 
c.-uiccr  ■/  u'e-us  to  relieve  pain. 


Cancer — continued. 

Chloral,  358.  In  ten  gr.  doses  three  times 
a  day,  has  relieved  most  severe  pain  of 
cancer. 

Chloroform,  334.  As  vapour  to  raw,  painful 
surface. 

Conium,  459.    As  poultice  to  ea.se  pain. 

 464.    Internally  to  relieve  pain. 

Glycerine  of  carbolic  acid,  307.  As  ap- 
plication to  foetid  cancers  on  surface  or  in 
uterus. 

Glycerine  of  tannin,  312.    With  glycerine 

of  carbolic  acid  checks  discharge  and  stench 

of  uterine  cancer. 
Iodoform,  353.    Applied  locally  relieves  the 

pain  of  cancerous  sores. 
Morphi.'V,  521.     Dissolved  in  glycerine  and 

spread  on  lint,  very  useful  where  there  is 

much  pain.    Opium  is  also  used  in  cancer  of 

the  stomach. 
Opium,  521.    To  cancerous  sores. 
Poultices,  72.    Of  starch  applied  cold. 
Warm  enemat.^,  85.     To  relieve  pain  and 

straining  in  intestinal  cancer. 

CaNCRUM  LABIALIS  AND  ORIS. 

Arsenic,  266.  In  cancrum  oris. 
Nitric  acid,  158.    To  surface. 

Cankery  taste. 

Mercury,  413.    If  podophyllin  fail. 
PoDOPHYLLiN,  414.    When  unconnected  with 
alcoholism. 

Purgatives,  415.    Mercury  and  podophyllin 

generally  best. 
Water,  81.   Half  a  tumbler  of  pure  cold  water 

daily  half  an  hour  before  breakfast. 

Carbuncle. 

Belladonna,  125.  With  glycerine  as  local 
application  to  allay  pain. 

Carbolic  acid,  319.  Lint  soaked  in  glycerine 
or  oil  and  carbolic  acid  to  be  thrust  into 
discharging  sinuses,  the  whole  to  be  covered 
over  with  more  lint  similarly  prspared. 

Iodine,  no  and  132.  Applied  so  as  to  produce 
vesication  round  the  carbuncle,  reduces  in- 
flammation. 

Opium,  524.  An  extract  of  the  consistence  of 
treacle  applied  three  or  four  times  a  day  (see 
ref.).  ,      ,  . 

Poultices,  69.  The  inflamed  surface  having 
been  previously  smeared  with  belladonna  and 
glycerine.  . 

Strapping,  294.  With  plaster  concentrically 
from  border  inwards,  will  sometimes  arrest 
extension. 

Sulphides,  124. 

Cardiac    dropsv.     {Sec  Heart 
Diseases  and  Dropies.) 


Caries. 

Phosphate  of  lime,  196. 

Catarrh.    {See  also  Bronchitis.) 

Aconite,  425.    In  catarrh  of  cl.ilJ.cn  and  in 

measles.  ,;,.„„  It  is 

ACTEA  haCEMOSA  4'9-    Has  been    ^en  it  is 
said,  with  much  success    when  e.-.da^^^^^^^^ 
stiff-ncss  of  muscles,  and  dull  .Khins  P--^'" 
bones. 


INDEX  TO  DISEASES.  613 


Catarrh — continued. 

Antimony,  263.  As  tartar-emetic  in  acute 
catarrh  of  children,  which  is  often  accom- 
panied by  vomiting  and  diarrhoea. 

Chlorate  of  potash,  210.  Should  be  taken 
early  and  frequently,  eight  or  ten  lozenges  in 
the  twenty-four  hours. 

Chloride  of  ammonium,  igg.  In  chronic 
catarrhs  of  bronchial  and  urinary  mucous 
membrane  when  secretion  thick  and  abun- 
dant. 

Hot  sponging,  57.    For  headache. 
Ipecacuanha,  392.    In  catarrh  of  stomach  or 

lungs,  especially  when  secretion  from  lungs 

abundant  and  tenacious. 
Lamp  bath,  67  (see  p.  64). 
Opijm,  526.    Or  morphia  may  be  given  when 

there  is  violent  and  frequent  cough  but  no 

signs  of  obstructed  oxidation. 
Turkish  bath,  64.    In  chronic  catarrh. 
Warm  foot  bath,  57.    Before  going  to  bed. 

Catch  in  the  breath. 

Cold  sponging,  59.  For  infants  waking  with 
a  catch  in  the  breath  at  night. 

Cephalalgia.    {See  Headache.) 
Chancre.    (^See  Syphilis.) 

Caustic  alkalies,  170.    To  hard  edges. 
Iodoform,  353.    Dusted  over  soft  chancres. 
Nitric  acid,  158.    To  soft  chancres. 
Peroxide  of  hydrogen,  113.    Wash  three 

times  a  day  and  apply  lint  soaked  in  it — said 

to  destroy  specific  character. 

Change  of  life. 

Actea,  419.    For  headache. 

Ammonia,  i86.  As  Raspail's  sedative  lotion 
to  be  applied  to  the  painful  part  of  the  head 
in  the  headaches  of  this  period. 

Bromide  of  potassium,  151.  For  despon- 
dency with  sleeplessness  and  irritability, 
often  also  with  heats,  flushings  and  perspira- 
tions. 

Camphor,  375.  For  drowsiness  and  headache. 
Eau  de  Cologne  saturated  with  camphor  to 
be  rubbed  into  the  head. 

Change  of  air  and  scene,  151.  Where 
other  treatment  only  partially  successful. 

Iron,  151.    For  flutterings  of  the  heart. 

 ; —  220.    Large  doses  of  sesquichloride  three 

times  a  day  in  fluttering  of  heart  with  ful- 
ness of  head,  heat  and  weight  on  the  vertex, 
frequent  flushings  and  hot  and  cold  perspira- 
tions. If  symptoms  limited  to  head  and  face, 
nux  vomica,  opium  and  belladonna  more 
successful. 

Nitrite  of  amyl,  369.    In  small  doses  when 

the  heats  predominate. 
Valerianate  of  zinc,  258.     For  hysterical 

symptoms. 
Warm  bath,  57.    Once  a  week. 

Chaps.    {See  Nipples,  Sore.) 

Collodion,  294.  Sometimes  used,  but  for 
chapped  hands  and  lips  glycerine  of  starch, 
arnica  cerate  or  eau  de  Cologne  and  glycerine 
better;  for  chapped  nipples  sulphurous  acid 
and  glycerine. 

■Glycerine,  307.  Or,  better  still,  glycerine  of 
starch. 

Sulphurous  acid,  167.  As  solution  or  fumiga- 
tion. 


Chest,  pains  in,  non-inflamma- 
TORY.  {See  Myalgia  and  Pleu- 
rodynia.) 

Belladonna,  131.     When  tenderness  is  in 

skiu,  pleurodynia. 
Iodine,  131.    As  ointment  in  Jintsciilar -pains, 

myalgia. 

Chilblains. 

Balsam  of  Peru,  380.  In  ointment  for  broken 

chilblains. 
Cajeput  oil,  380.  Locally. 
Capsicum,  390.     The  tincture  painted  over 

unbroken  chilblains,  but  this  is  inferior  to 

iodine.     For  De  Rheims's  preparation  see 

ref 

Iodine,  131.    Ointment  is  best. 
Sulphurous  acid,  167.  As  solution  or  fumiga- 
tion. 

Chloasma.  {See  Pityriasis  Versi- 
color.) 

Chlorosis. 

Hypophosphites,  198.    Of  lime  or  soda. 
Iron  salts,  5,  218.    When  flabby  tongue. 

Choking. 

Bromide  of  potassium,  145.  In  children 
who  choke  with  liquids  from  their  birth  (see 
ref). 

Cholera  and  Choleraic  Diar- 
rhcea. 

Arsenic,  278.  Has  been  recommended  for  the 
vomiting  of  cholera  and  in  collapse  in  the 
later  stages. 

Camphor,  375.  Four  to  six  drops  of  the  strong 
spirit  of  camphor  every  ten  minutes  at  the 
commencement  till  the  symptoms  abate  and 
hourly  afterwards. 

An  admirable  remedy  for  summer  diarrhoea 
and  cholera. 

Copper,  255.    The  salts  have  been  given. 

Lead,  225.  The  acetate  has  been  recom- 
mended in  early  stages. 

Mercury,  247.  A  sixth  of  a  grain  of  grey 
powder  hourly  is  of  great  service  in  infantile 
cholera  with  incessant  sickness,  profuse 
almost  continuous  diarrhoea,  oflensive  and 
nearly  colourless  stools.  A  starch  injection 
with  a  minute  quantity  of  laudanum  assists 
the  grey  powder  and  should  be  given  in 
urgent  cases. 

Morphia,  524.  One-eighth  to  one-fourth  of  a 
grain  hypodermically  of  the  greatest  value 
even  in  tlie  stage  of  collapse. 

Spinal  ice  bag,  77,  78.    For  cramps. 

Chordee. 

Aconite,  430.    In  drop  doses  hourly.  Said 

to  remove  chordee. 
Camphor,  376. 

Cantharides,  387.  A  drop  of  the  tincture 
three  times  a  day. 

Chorea. 

AcT.i!A  racemosa,  417.  Sometimes  succeeds 
when  rheumatic  history,— inferior  to  arsenic 

Antimony,  264.  As  tartar-emetic  in  increasing 
doses ;  other  remedies  better. 
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Chorea — continued. 

Arsenic,  287.  When  uncomplicated  very  suc- 
cessful. 

Calabar  bean,  471.  Three  to  six  grs.  of  the 
powder  three  or  four  times  a  day  for  chil- 
dren, or  ten  to  twenty  grs.  for  adults. 

Chloral,  357.  Sometimes  useful,  especially 
where  the  violent  movements  render  sleep 
impracticable. 

Chloroform,  343.  Inhalations, — commence 
with  them  three  times  a  day,  often  of  great 
service  in  severe  cases. 

Cod  liver  oil,  302. 

Cold  sponging,  sy.  Not  if  rheumatism,  fever, 
or  pain  in  joints.  Often  well  to  use  water 
tepid  first. 

CoNiUM,  464.    Apparently  only  palliative. 

Iron,  219.  Chorea  often  relieved  or  cured  by 
chalybeate  waters,  generally  arsenic  is  better 
unless  ansemia  coexists. 

Morphia,  523.  Hypodermically  when  the 
movements  prevent  sleep. 

Musk,  324.    Has  been  given. 

Silver,  234.  Both  the  oxide  and  nitrate  occa- 
sionally useful. 

Spinal  ice  bag,  77. 

Sulphate  of  zinc,  257.  In  large  and  in- 
creasing doses.    (See  ref.) 

Valerian,  384.  The  preparations  are  said 
sometimes  to  restrain  the  movements  of 
chorea. 

Veratrum  viride,  407.    Has  been  employed. 

Clavus. 

Chloride  of  ammonium,  199. 

Cold,  feverish. 

Turkish  bath,  64.  At  commencement  will 
cut  short,  also  useful  later  on. 

Cold  in  head.    (See  Coryza.) 
Coldness. 

Cold  water,  63.  Cold  feet  sh-.uld  be  im- 
mersed in  cold  water  nightly  for  a  few 
minutes,  rubbing  them  all  the  time,  they 
should  then  be  dried  and  warm  woollen 
socks  put  on. 

Spinal  ice  bag,  78.    For  cold  feet. 

Strychnia,  542.  For  coldness  of  hands  and 
feet. 

Colds,  tendency  to  catch. 

Cold  sponge  bath,  64.  Supplemented  by 
wet  sheet  packs,  or  Turkish  bath. 

Colic 

Alum,  21 3.    Large  doses  (ten  grs.)  every  hour 

given  by  many  in  lead  colic. 
Ammonia,  187.    In  spasm  of  intestinal  canal 

and  in  colic  of  children  or  infants  from  bad 

feeding. 

Belladonna,  498.  In  colic  of  intestines, 
especially  of  children. 

Bromide  of  potassium,  145.  In  a  peculiar 
form  in  young  children.    (See  ref) 

Chloral,  358.    Sometimes  relieves.  _ 

Chloroform,  335,  342-  Inhalation  in  renal 
and  biliary  colic,  inferior  only  to  morphia 
injection,  superior  to  opium,  warm  baths, 
&c.,  two  or  three  administrations  may  be 
required. 

 SPIRIT  OF,  335.    In  all  cones, 

often  combined  with  opium. 


Colic — contimied. 

Counter-irritation,  108.  For  renal  and 
biliary  calculi. 

Essential  oils,  381.  Especially  of  cloves 
and  cinnamon. 

Fomentations,  74.    In  all  forms. 

Lime  water,  192.  For  young  children  who 
eject  much  of  their  milk  in  lumpy  masses, 
some  of  these  lumps  passing  through  the  in- 
testines causing  colic  and  wind. 

Opium,  527.  Or  morphia  in  frequently  re- 
peated small  doses  for  colic  of  intestines. 
Where,  as  is  usual,  there  is  constipation  a 
purgative  should  be  given. 

 533.  Small  doses  with  spirit  of  chloro- 
form every  five  or  ten  minutes  till  the  pain 
gives  way  in  renal  or  biliary  colic,  or  morphia 
hypodermically. 

Tobacco,  457.  As  clyster  or  by  the  stomach 
in  colic  of  intestines. 

Turpentine,  379,  Has  been  given  with  ad- 
vantage in  biliary  colic. 

Warm  bath,  56.  To  ease  the  pain  in  biliary, 
renal  or  other  colic. 


Coma. 

Bitartrate  of  potash,  204.  As  a  purga- 
tive when  blood  poisoned. 

Blisters,  107.  In  a  comatose  condition  large 
blisters  or  mustard  poultices  should  be  ap- 
plied in  quick  succession  to  different  parts  of 
the  body — chest,  abdomen,  thighs,  and  calves 
— often  very  valuable  in  the  critical  condition 
near  the  end  of  an  acute  illness. 

Cold  douche,  62.  For  stupor  of  drunkenness 
or  of  opium  poisoning.  May  have  to  be 
repeated  if  relapses  occur.  It  should  be 
kept  up  for  a  long  time  if  pulse  and  breath- 
ing improve  or  even  become  no  worse. 

Croton  oil,  305.  As  purgative — one  quarter 
or  one  third  min.  every  hour. 


Condylomata. 

Arsenic,  265.  Arsenious  acid  as  a  caustic. 
(See  ref.) 

Mercurv,  235.    The  nitrate  locally. 

 239.    Oleate  (20  per  cent.). 

 241.    Calomel  dusted  over. 

Nitric  acid,  158.  As  a  dilute  wash  con- 
stantly applied. 

Zinc,  256.  Chloride,  iodide  and  nitrate 
locally. 


Confinement. 

ACT.EA  RACEMOSA,  418.  Strengthens  con- 
tractions of  uterus  without  prolonging  theni 
as  ergot  does,  and  so  endangers  less  life  of 
child  and  soft  structures  of  mother.  Some- 
times given  for  after-pains,  but  ergot  prefer- 
able here. 

Beneficial  in  mental  disturbance  before  or 
after  confinement. 

Useful  when  lochia  are  suppressed. 

Castor  oil,  305.    As  purgative  .afterwards. 

Chloral,  357.  In  fifteen  gr.  doses  every 
quarter  of  an  hour  till  sleep  induced— ap- 
plicable towards  termination  of  first  stage. 

Chloroform,  342.    , 

Emetics,  403.  pr  mechanical  irntation  ot 
pharynx  in  flooding. 

Ergot,  550.  In  tedious  labour  where  uterus 
is  becoming  exhausted,  but  where  there  is  no 
obstruction  to  the  passage  of  the  child,  (.see 
ref ) 

Extremely  useful  in  fost  farium  haemor- 
rhage. 
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Confinement — continued. 

Hamamelis,  313.  For  long-continued  oozing 
of  blood  afterwards. 

Ipecacuanha,  403.  In  flooding — also  recom- 
mended after  delivery  to  promote  natural 
functions. 

Iron,  221.  Injection  of  four  oz.  of  liq.  ferr. 
perchlor.  with  twelve  oz.  water  in  grave  cases 
of  flooding  after  delivery — care  to  be  taken 
not  to  introduce  air. 

Morphia,  524.  Hypodermically  in  tedious 
labour  produced  by  rigid  os  uteri.  _ 

Opium,  534.  A  drachm  of  the  tinct.  with 
brandy  in  profuse  flooding. 

Quinia,  561.  To  strengthen  uterine  contrap- 
tions— used  by  some  American  writers  in 
preference  to  ergot. 

Conjunctivitis.    {See  Eyes,  Dis- 
eases of.) 

Bell.\donna,  497.    Locally  and  internally. 

Blisters,  no.    Behind  the  ear. 

Castor  oil,  306.  A  drop  in  the  eye  often 
allays  pain  and  intolerance  of  light  caused 
by  an  irritant. 

Mercury  and  morphia,  oleate  of,  239. 
Outside  the  eyelid  in  palpebral  conjunc- 
tivitis. 

Opium,  524.  The  wine  of  the  1864  Pharmaco- 
poeia dropped  into  the  eye  relieves  pain  and 
improves  condition  of  the  membrane. 

Silver,  nitrate  of,  232.  Solutions  of  various 
strength  dropped  into  the  eye. 

Zinc,  256.  A  weak  soluiijn  of  sulphate  as 
drops. 


Constipation. 

Aloes,  580.  In  chronic  cases.  Often  com- 
bined with  iron. 

Belladonna,  498.  One-sixth  to  one-fourth 
of  the  extract  once  a  day,  especially  when 
dyspepsia.  Sometimes  a  suppository  of  one 
or  two  grs.  efficacious  in  severe  cases. 

Bismuth,  214.  With  alum  and  gentian  in 
pill  night  and  morning  in  chronic  constipa- 
tion. 

Carlsbad  water,  202,  246.  In  habitual  con- 
stipation— best  to  use  a  system  as  at  Carls- 
bad (see  ref). 

Castor  oil,  305.  A  speedy,  certain,  and 
mild  purgative.  Not  good  for  habitual  con- 
stipation. 

Cod  liver  oil,  302.  In  the  obstinate  con- 
stipation of  children. 

Coffee,  551.  Is  slightly  purgative  to  some 
persons. 

CoLOCVNTH,  601.  A  few  drops  of  the  Prussian 
tincture  several  times  a  day  in  obstinate  con- 
stipation. 

Croton  oil,  305.  A  very  powerful  purgative, 
sometimes  employed  in  obstinate  constipa- 
tion where  other  purgatives  fail. 

Diet,  201.  Porridge,  brown  bread  and  exer- 
cise when  bu.sy,  worried  men  become  irritable 
and  suffer  from  headache,  unless  the  bowels 
act  every  day.  If  these  remedies  fail,  try 
fruit  before  or  after  breakfast,  or  natural 
purgative  waters. 

Enemata,  84,  85.  To  unload  the  bowels,  but 
the  habitual  use  of  warm  enemata  will  in- 
crease the  torpor  of  the  bowels. 

Ipecacuanha,  396.  A  grain  every  morning 
fasting  for  constipation  from  great  torpor  of 
intestines.  It  is  said  to  assist  the  action  of 
the  other  purgatives. 

Jalap,  ^83.  And  scammony  in  obstinate  con- 
stipation. 


C'oNSTiPATioN — continued. 

Lime,  193.  As  saccharated  solution — this 
must  not  be  taken  on  an  empty  stomach.^ 

Magnesia,  bicarbonate  of,  189,  190.  i.e., 
fluid  magnesia.  A  useful  and  mild  aperient. 
Often  combined  with  rhubarb. 

Mercury,  244.  Calomel,  or  grey  powder,  as 
a  purgative,  especially  if  stools  light.  Nitric 
acid  and  mix  vomica  assist  its  efficacy. 
(See  p.  3.) 

Natural  waters,  201.  Pullna,  Friedrich- 
shall,  or  Hunyadi — from  a  wineglassful  to 
half-a-tumbler  or  more,  with  an  equal  quan- 
tity of  hot  water  before  breakfast. 

Pullna  or  Friedrichshall  mixed  with  milk 
a  good  purgative  for  children. 

Nux  vomica,  538.  The  extr.  with  rhubarb 
or  colocynth  shortly  before  dinner,  aids  diges- 
tion and  the  unloading  of  the  bowels.  One 
or  two  drops  of  the  tinct.  two  or  three  times 
a  day  will  do  instead. 

Oranges,  zoi.  One  or  two  before  breakfast 
for  moderate  habitual  constipation,  or  a  glass 
of  cold  water  before  and  an  orange  soon  after 
breakfast. 

Podophyllum,  413.  One  or  two  drops  two 
or  three  times  a  day  of  the  solution  of  one 
grain  of  the  re.sin  in  one  drachm  of  alcohol 
for  children  with  hard,  clayey,  perhaps  mot- 
tled stools  occurring  after  an  attack  of  diar- 
rhoea (often  observed  in  infants  who  are 
spoon-fed).  Generally  the  best  purge  when 
stools  are  dark.  Nitric  acid  and  nu.^  vomica 
should  be  given  simultaneously. 

For  remarks  on  indications  of  the  tongue, 
see  p.  3. 

Rhubarb,  584.  A  useful  purgative  for  chil- 
dren especially  when  mixed  with  two  or  three 
times  its  weight  of  carbonate  of  soda. 

Senna,  577.  Well  combined  with  a  bitter 
tonic,  as  gentian. 

Soap,  177.  Added  to  anal  injections  to  sus- 
pend castor  oil  or  turpentine,  or  a  piece  the 
size  of  the  thumb  wetted  with  castor  oil  or 
water  may  be  thrust  up  the  rectum  to  pro- 
duce a  motion,  especially  in  infants  and  chil- 
dren. 

Sulphates,  204.  In  purgative  natural  waters 
— small  doses  often  repeated.  Sulphate  of 
potash  has  in  some  cases  proved  poisonous. 

Sulphur,  120.  Ten  grs.  with  conf.  sennje,  or 
as_  the  German  comp.  liquorice  powder  in 
milk — the  latter  good  for  children. 

Tobacco,  457.  A  smoke  after  breakfast  some- 
times beneficial  in  habitual  constipation. 


Convalescence. 

Alcohol,  326.    Before  or  at  meals. 
Calumba,  577.    When  the  stomach  is  weak. 
Fats,  301.    Especially  cod  liver  oil. 
Lime,  194.    As  lime-water  or  carbonate  of 

lime,  in  convalescence  from  serious  diseases. 
Opium,  528.    As  laudanum  injected  into  the 

rectum  for  the  wakefulness  of  convalescents. 
Sea  baths,  46. 

Convulsions. 

BiTARTRATE  OF  POTASH,  204.  When  due 
to  poisoned  blood. 

Bromide  of  potassium,  148.    In  all  forms. 

Chloral,  357.  In  children— five  grs.  by 
mouth  or  rectum. 

Chloroform,  343.  Inhalations  of  great  ser- 
vice in  children,  also  in  puerperal  convul- 
sions. 

IcK,  75.    To  head. 

Morphia,  524.  Hypodermically  sometimes 
arrests  puerperal  convulsions. 
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Convulsions — continued. 

Spinal  ice  bag,  77.  In  infantile  convulsions. 
VERATRirM  viRiDE,  407.    Has  been  employed. 

CORYZA  AND  HaY  FeVER. 

Aconite,  426.  In  severe  colds  with  much 
chilliness,  aching  of  limbs,  a  hot  dry  skin 
and  quick  pulse. 

  276.    In  true  hay  fever. 

Ammonia,  186.    Inhalation  in  early  stage. 

Arsenic,  267.  In  chronic  coryza.  a1so  in 
periodical  attacks  of  persistent  sneezing 
with  coryza,  frontal  headache,  and  often  an 
Itching  of  the  nostrils  ;  sore  throat,  wheez- 
ing, and  profuse  expectoration  may  super- 
vene. Often  this  affection,  allied  to  peptic 
asthma,  nay  be  brought  on  by  food  or  by 
irritation  of  dust  or  pollen.  Aconite  lini- 
ment may  be  applied  to  the  itching  part  of 
the  nose. 

Arsenic  of  little  use  in  true  hay  fever,  then 
aconite  internally  best.    (See  ref.) 
Camphor,   yj^^.    Inhaled  or  taken  by  the 
mouth  at  the  very  beginning  sometimes 
arrests  it. 

Chlorate  of  potash,  210.  Eight  or  ten 
lozenges  a  day  will  stop  many  a  cold  at  its 
commencement. 

Iodide  of  potassium,  137.  Ten  grains  at 
bedtime  at  onset  to  cut  short  acute  cold  in 
head  ;  also  useful  in  chronic  colds. 

Iodine,  133.  Inhalation  in  daily  attacks  of 
cold  accompanied  by  itching  of  nose  or 
inner  canthus. 

Ipecacuanha,  133.    In  hay  asthma. 

Opium,  533.  At  night  at  the  very  beginning 
will  often  cut  short  an  attack  of  coryza.  A 
glass  of  hot  grog  assists  its  action. 

Sulphurous  acid,  167.  Inhalation,  spray, 
or  fumigation  in  coryza. 

Turkish  b.\th,  64.    In  coryza. 

Veratrum  viride,  276.  If  arsenic  unsuc- 
cessful. 


Cough. 

Alcohol,  333.  As  brandy  or  wine.  Porter 
and  beer  often  aggravate  coughs. 

Alum,  213,  214.  Ten  grs.  to  one  drachm  of 
v\'ater  as  spray  in  chronic  cough ;  also  inter- 
nally in  spasmodic  coughs. 

Belladonna,  507.  Often  useful — no  rules 
can  be  given. 

Carbonic  acid  gas,  116.  As  inhalation  in 
irritable  cough. 

Chloroform,  336.  With  morphia  and  treacle 
when  cough  paroxj'smal  and  violent  with 
very  slight  e.xpectoration  ;  when  it  arises 
from  morbid  condition  of  throat  this  mixture 
may  be  painted  on. 

Cod  liver  oil,  302.    In  chronic  coughs. 

CoNiuM,  464.  Supposed  useful  in  whooping 
and  otlier  coughs. 

Creosote,  321.    In  winter  cough. 

Croton  chloral,  364.  In  night  cough  of 
phthisis. 

Gelsemium,  485.  When  excessive  excitability 
of  respiratory  centre — ether,  chloroform,  and 
opium  also  useful. 

Glycerine  of  tannin,  310.  As  application 
to  the  throat  when  climnically  inflamed  and 
so  productive  of  cough,  which  is  often  the 
case  in  children. 

Iodine,  133.  Inhalation  for  children  with 
hoarse,  hollow  cough  accompanied  by 
ho.irseness  and  wheezing  at  the  chest. 

Ipecacuanha,  397-400.  In  obstinate  winter 
cough  with  wheezing  the  wine  applied  as 
spray  lo  the  fauces  is  very  efficacious. 


C  ough — con  tinned. 

Opium,  525.  When  cough  due  to  inflamed  or 
even  ulcerated  throat.  Morphia  lozenges  or 
morphia  with  glycerine  in  these  cases,  which 
are  common  in  chronic  phthisis,  very  useful. 
Sometimes  also  opium  and  morphia  admin- 
istered so  that  the  medicine  clings  for  some 
time  in  contact  with  structures  just  outside 
the  larjmx  effectual  in  coughs  entirely  de- 
pendent on  lung  disease. 

Tar,  321.  In  winter  cough,  especially  when 
paroxysmal. 

Turkish  bath,  64.    In  winter  cough. 

Cracked  Nipple.    {See  Nipples, 
Sore.) 

Crick  in  the  Neck. 

Croton  oil,  306.  Medicinally. 

Croup. 

Aconite,  426.  Valuable  in  catarrhal  croup 
(spasmodic  laryngitis). 

Alum,  213.  One  drachm  in  honey  or  syrup 
every  ten  or  fifteen  minutes  till  vomiting  in- 
duced. In  severe  cases  vomiting  should  be 
caused  three  or  four  times  a  day,  treatment 
to  be  begun  early. 

Copper,  sulphate  of,  255.  In  small  and 
frequent  doses  as  a  vomit. 

Lobelia,  546.    Has  been  employed. 

Senega,  585.    Given  by  some. 

Sulphurous  acid,  167.  Spray  hourly  or 
oftener  in  acute  attack. 

Tannin,  311.  A  spray  containing  5  per  cent, 
of  tannin  several  times  a  day  for  fifteen  or 
twenty  minutes. 

Zinc,  sulphate  of,  257.  As  emetic,  but 
others  generally  preferred. 

Cystitis. 

Alkalies,  183.  Citrates  and  bicarbonates 
used  to  make  urine  alkaline,  when  urinary 
organs  irritated  or  inflamed.  When  urine 
already  alkaline  alkalies  must  be  intermit- 
ted. 

Buchu,  382.  Also  copaiba  and  cubebs  in 
chronic  inflammation  of  bladder  and  urethra. 

Cantharides,  387.  A  drop  of  the  tincture 
(five  sometimes  required)  three  times  a  day. 

Carbolic  acid,  323.  And  sulpho-carbolates 
may  possibly  be  used  in  preserving  the  urine 
sweet  in  cystitis. 

Hot  enemata,  85.    To  relieve  pain. 

Iodoform,  353.  A  suppository  for  painful  dis- 
eases of  rectum  and  bladder. 

Opium,  527.  An  injection  of  laudanum  with 
starch  will  subdue  pain  and  frequent  mictu- 
rition. 

Turpentine,  379.  Has  been  useful  in  chronic 
cystitis. 

Dandriff.    [Pityriasis  of  Scalp.) 

Borax,  172.  Head  to  be  sponged  several 
times  a  day  with  a  saturated  solution,  or  the 
glycerine  of  borax  may  be  used. 

Deafness.    {See  Ears,  Diseases 
of) 

Glycerine,  307.  For  dryness  of  meatus— 
also  lo  form  a  film  to  cover  ruptured  tym- 
panuin.  ,.  . 

Glycerine  of  tannin,  310.  As  application 
for  throat  deafness. 


INDEX  TO  DISEASES. 


617 


DEBILI7  Y. 

Alcohol,  5.  In  aged  patients  withdrytongfue 
^reat  care  must  be  exercised  and  alcohol 
^iven  in  small  quantities,  the  effect  on  the 
dryness  of  the  tongue  being  carefully 
watched. 

 329.    A  wine  with  much  ether  in 

debility  of  old  age,  especially  where  sleep- 
lessness, indigestion  and  stomach  cramps. 

 333.  Stout  or  rum  and  milk,  es- 
pecially in  town-living  women. 

Arsenic,  282.  For  swelled  feet  of  old  or 
weakly  persons  and  for  breathlessness  from 
weakly  acting  heart. 

Calumba,  577. 

Chiretta,  578. 

Cod  liver  oil,  300.    In  chronic  degenerative 

diseases  of  old  age. 
 ■;  301.    In  chronic  diseases  of 

children. 
Gentian,  577. 

HVPOPHOSPHITES,  198.  Of  lime  or  soda  in 
nervous  or  general  debility. 

Iron,  217,  &c.    In  anaemic  subjects. 

Phosphate  of  lime,  196.  When  from  pro- 
longed town  life  or  overwork,  a  grain  each 
of  phosphate  of  lime,  phosphate  of  iron  and 
carbonate  of  lime  for  a  dose. 

Quassia,  577. 

QuiNiA,  561.  For  pale,  badly  fed  town- 
dwellers. 

Sea-b.\thing,  46.  In  chronic  illnesses  with 
debility. 

Soporifics,  5.  In  aged  patients  if  tongue  is 
dry  great  caution  must  be  e.\ercised. 

Turkish  baths,  65.  When  caused  by  the 
tropics — caution  necessary.  When  town- 
dwellers  become  stout  and  flabby. 

Delirium. 

Antimony,  263.    In  delirium  of  typhus  and 

other  fevers    (See  fevers.) 
Belladonna,  507.    In  delirium  of  typhus  and 

other  fevers. 
Bromide  of  potassium,  150.    In  delirium 

resembling  delirium  tremens,  also  in  acute 

mania. 

Camphor,  376.    In  large  doses. 
Chloral,   356-7.     In  violent    delirium  of 
fevers. 

Cold  douche,  63.  In  maniacal  delirium- 
place  patient  in  warm  bath  during  the  ap- 
plication. 

OpiiiM,  528.  Best  given  in  traumatic  delirium 
as  a  rectal  injection. 

 S31.    Combined  with  tartar  emetic  in 

fevers,  or,  better  still,  morphia  may  be  given 
hypodermically.  Laudanum  in  low  mutter- 
ing delirium. 

Delirium  Tremens. 

Antimony,  264.  Tartar  emetic  with  opium 
to  control  mania  and  sleeple.ssness. 

Bromide  op  pota-ssium,  150.  Especially  in 
earlier  stages,  and  in  dispelling  delusions  re- 
maining after  partial  subdual  of  attack. 

Capsicum,  391.  To  induce  sleep  in  early 
stages. 

Chloral,  356.  Especially  when  administered 
at  the  onset  of  the  symptoms. 

Chloroform,  343.  Inhalation  has  been  ad- 
vised to  procure  sleep. 

Digitalis,  455.  Half  an  ounce  of  the  tinc- 
ture, repeated  if  necessary  in  four  hours  and 
again  in  si.v,  and  afterwards  when  needful 
in  two-drachm  doses.    (See  ref.) 

HvoscvAMtis,  516.  Or  Hyoscyamia,  probably 
useful  where  delirium  like  that  of  acute  in- 
termittent delirium. 

Ice,  75.    To  head. 


Delirium  Tremens — continued. 

Opium,  528.    Given  as  rectal  injection. 
 531.    Hypodermically  or  with  porter 

or  spirits.    Test  urine  first. 

If  patient  strong,  delirium  boisterous  and 

pulse  full,  tartar  emetic  or  aconite  should  be 

added. 

Depression  and  Despondency. 

Bromide  of  potassium,  151.  Especially  in 
towns-people. 

Phosphorus,  293.  In  depression  from  over- 
work. 

Diabetes. 

Alkalies,  177.    Have  been  suggested. 
Bromide  of  potassium,  153. 
Glycerine,  305.     To  be  used  in  place  of 
sugar. 

Opium,  533.    Very  useful. 
Oxygen,  112. 

Salicylate  of  soda,  576.    Has  cured  where 

all  other  drugs  have  failed. 
Tepid  drinks,  8d. 

Valerian,  384.  Large  and  increasing  doses 
in  diabetes  insipidus. 

Diarrhoea. 

Alkalies,  177.  Bicarbonates  of  potash,  soda 
or  magnesia  when  due  to  excess  of  acid  in 
intestines. 

Alum,  213.  Sometimes  useful  in  acute  and 
chronic  diarrhoea,  and  in  that  of  typhoid 
and  dysentery. 

Ammonia,  187.  In  after  stages  when  mucous 
membrane  continues  to  pour  out  watery 
secretion  which  perpetuates  the  diarrhoea. 

Arsenic,  277.  One  drop  of  liq.  arsen.  before 
meals  for  dyspeptics  when  diarrhcea  e.vcited 
by  food. 

Also  useful  in  other  chronic  forms  of 
diarrhrea,  even  when  due  to  organic  disease. 

 288.  For  copious  discharge  of  mem- 
branous shreds  from  bowels  and  uterus  with 
emaciation,  neuralgia,  dysmenorrhoea,  &c. 

Attention  to  feeding,  248.  Small  quan- 
tities of  food  frequently. 

Bismuth,  222.  Half  a  drachm  to  a  drachm 
of  the  nitrate  in  chronic  diarrhoea  as  in  that 
of  phthisis  sometimes  valuable  when  all  else 
has  failed — should  be  given  in  milk. 

A  grain  hourly  with  milk  with  sometimes 
one-sixth  gr.  grey  powder  in  various  forms 
of  diarrhcea  of  young  children. 

Camphor,  375.  In  summer  diarrhoea,  in 
acute  diarrhoea  of  infants  (may  be  given  in 
milk),  in  diarrhoaa  caused  by  effluvia  of 
drains,  or  exposure  to  cold. 

Capsicum,  391.  In  .summer  diarrhoeas  and  in 
those  persisting  after  e.xpulsion  of  exciting 
irritant. 

Castor  oil,  306.  In  early  stages  to  carry 
away  irritant. 

_  Children's  diarrhosa  sometimes  yields  to 
eight  or  ten  drops  suspended  in  mucilage. 

Chamomile,'  578.  An  infusion  useful  in 
summer  diarrhoea  of  adults,  or  of  children 
from  teething. 

Chloride  of  ammonium,  198.  In  catarrhal 
conditions  of  intestines. 

Chloride  of  calcium,  193.  In  chronic 
diarrhoea  with  weak  digestion. 

Chloroform.  335.  As  sp.  chloroformi  com- 
bined with  stringents  and  opium  after  re- 
moval of  excitant. 

Cod  liver  oil,  302.  In  chronic  diarrhcea  of 
children  with  pale  stinking  motions,  wrinkled 
skin  and  perhaps  vomiting. 
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DiARRHCEA — cotitinued. 

Cold  or  tepid  packing,  48.     In  summer 

diarrhoia  of  children. 
Copper  sulphate,  255.    By  mouth  or  as  an 

injection  in  severe  chronic  or  acute  diarrhoea 

with  or  without  organic  disease. 
Flannel  binder,  248.    Round  the  belly  in 

infantile  diarrhoea. 
Injection.s,  85.     Of  starch  water   at  too 

degrees  F.  with  laudanum  and  acetate  of 

lead  or  sulphate  of  copper.    Invaluable  in 

urgent  cases  such  as  the  choleraic  diarrhoea 

of  children. 

Ipecacuanha,  397.  Hourly  drop  doses  of 
the  wine,  especially  if  vomiting  be  present, 
in  dysenteric  diarrhoea  of  children. 

Iron,  2if.  Astringent  preparations,  especially 
the  pernitrate. 

Lead,  225.  A  few  gr.s.  of  the  acetate  with  a 
small  dose  of  morphia,  a  sure  and  speedy 
remedy  for  summer  diarrhoea  ;  the  acetate 
with  opium  in  purging  due  to  dysentery, 
typhoid,  or  tubercular  disease  of  intestines. 
_  It  increases  the  efficacy  of  a  starch  injec- 
tion. 

It  may  be  used  as  a  suppository. 

Lime,  carbonate  of,  192.  In  the  later 
stages  when  the  irritant  got  rid  of.  As 
chalk  mixture  in  diarrhoea  from  more  serious 
causes,  as  typhoid  or  phthisis. 

Lime-water,  116,  193.  In  chronic  vomiting 
with  diarrhoea  in  young  children. 

Mercury,  3.  Generally  best  when  stools  are 
light-coloured.  Nitric  acid  and  nux  vomica 
assists  its  action. 

For  indications  afforded  by  condition  of 
tongue,  see  p.  3. 

■  246-8.    A  third  of  a  grain  of  grey 

powder  every  hour  or  two  in  diarrhoea  of 
children  with  bad  digestion,  flatulent  disten- 
sion and  clayey  stinking  motion.s. 

Where  children  or  adults  suffer  from  acute 
or  chronic  diarrhoea,  with  slimy,  perhaps 
bloody,  stools  and  pain  and  straining,  give 
frequent  teaspoonful  doses  of  a  solution  of 
one  grain  of  bichloride  in  ten  oz.  of  water. 

Grey  powder,  a  sixth  of  a  grain  hourly, 
then  every  two  or  three  hours  in  infantine 
diarrhcea  with  watery  and  offensive,  muddy 
or  green  stools  to  the  number  of  ten  or  twelve 
a  day — vomiting  is  an  additional  indication 
for  this  treatment. 

In  all  cases  of  infantile  diarrhoea  little 
food  should  be  given,  but  frequently. 

When  children  pass  large  acid,  offensive, 
curdy  stools,  mercury  of  little  use — here 
milk  should  be  entirely  withheld. 

The  chronic  diarrhoea  of  adults  with 
watery  pale  stools  often  yields  to  the 
hundredth  of  a  grain  of  corrosive  sublimate 
every  two  or  three  hours,  this  may  be  em- 
ployed in  diarrhoea  of  typhoid  or  phthisis. 
(See  also  p.  414.) 

Nitric  acid,  3.  With  nux  vomica  to  assist 
action  of  mercury  or  podophyllin. 

—  164.  For  straining  diarrhoea  of  chil- 
dren when  motions  green,  curdled  and  mi.\ed 
with  mucus  ;  also  in  chronic  diseases  of  chil- 
dren with  sour-smelling,  pale,  and  pasty  mo- 
tions, especially  if  acid  combined  with  pepsin. 

Opium,  527.  Or  morphia  in  acute  forms  after 
expulsion  of  offending  matter,  also  in 
chronic  diarrhoea  of  tuberculosis,  dysentery, 
and  other  organic  diseases.  In  typhoid 
fever,  where  there  is  wakefulness,  delirium 
and  diarrhoea,  it  will  often  subdue  the 
symptoms. 

In  dyspepsia  with  diarrhoea,  common  in 
children,  where  there  is  sinking  at  the 
stomach,  relieved  for  a  short  time  by  food, 
and  the  occurrence  of  an  evacuation  of 
partially  digested  food  immediately  after 


D I ARRHOEA — continued. 

the  meal.  Two  to  five  drdps  tr.  opii  a  few 
minutes  before  each  meal  very  efficacious, 
but  arsenic  even  more  so. 

An  injection  with  starch  in  acute  and 
chronic  diarrhoeas,  including  those  severe 
forms  which  sometimes  carry  off  young 
children  in  a  few  hours.  Also  in  typhoid 
tubercular  ulceration  of  intestines  and 
dysentery. 

Phosphate  of  lime,  196.    In  chronic  diar- 
rhoea, tubercular  or  otherwise. 
~  197.    In  chronic  diar- 

rhoea, especially  that  of  young  children,  may 
be  given  with  carbonate  of  lime  and  lactate 
of  iron. 

Podophyllum,  414.  In  chronic  diarrhoea, 
with  high-coloured  motions  and  cutting 
pains  ;  al.so  in  morning  diarrhoea  ;  also  in 
chronic  diarrhoea  with  watery,  pale,  frothy 
motions,  with  severe  cutting  pains.  (See 
also  p.  3.) 

Rhubarb,  584.  In  early  stages  to  get  rid  of 
irritant  and  afterwards  to  check  the  diarrhffia. 

RuMEX  Ckespus,  414.    In  morning  diarrhoea. 

Salicylic  acid,  576.    As  injection  in  dysen- 
teric diarrhoea  of  children. 
.  SiLVER,_  nitrate  OF,  234.     In    acute  and 
chronic  diarrhoea. 

Spinal  ice  bag,  77.  For  cramps.  Also 
when  due  to  excessive  action  of  mucous 
membrane. 

Sulphuric  acid,  163.  In  summer  and  cho- 
leraic diarrhoea.  Small  doses  in  chronic 
diarrhoea,  also  in  hectic. 

Tannin,  311.  As  catechu,  kino,  red  gum, 
rhatany  and  hsemato.xylum  in  acute  and 
chronic  diarrhoea,  internally  or  as  injections. 

Veratrum  album,  408.  Has  been  used  with 
advantage  in  the  vomiting  and  purging  of 
summer  diarrhoea. 

Zinc,  o.xide  of,  257.  Two  to  four  gr.  doses 
every  three  hours  in  diarrhoea  of  children. 

Diphtheria.     {See  TJiroat,  Dis- 
eases of.) 

Chlorinated  soda,  129.  Strong  solution  to 
throat. 

Chlorine  solution,  129.  For  sloughing  of 
throat. 

Hydrochloric  acid,  160.  Locally. 

Ice,  75.  To  be  sucked  especially  at  com- 
mencement and  continued  constantly  till 
disease  declines. 

Iodine,  133.  As  inhalation.  (See  formula, 
p.  108.) 

Iron,  219.  Large  doses  of  perchloride— solu- 
tion better  than  tincture — ever>'  hour  or 
oftener.  Solution  also  to  be  gently  painted 
on  throat  or  applied  with  atomizer. 

Silver  nitrate,  233.    Of  doubtful  benefit. 

Strychni.\,  537.  Hypodermically  for  para- 
lysis after  diphtheria. 

Tannin,  311.    As  spray(5  per  cent,  solution). 


DiPSOlVIANIA. 
Arsenic,  277.    For  distressing  vomiting— one 

drop  of  liq.  arsen.  before  breakfast. 
Capsicum,  391.    Large  doses  before  meals 
and  whenever  depression  and  craving  for 
alcohol  occurs.    With  bromide  or  arsenic 
and  bitters  to  assist  in  overcoming  habit. 

Dropsies. 

Acupuncture,  89.    Or,  better  still,  incisions 
from  three  quarters  to  an  inch  long— one 
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over  each  external  malleolus  generally  suffi- 
cient. Keep  a  hot  moist  sponge  containing 
carbolic  acid  to  incisions,  and  put  feet  and 
ankles  into  hot  bath  for  an  hour  night  and 
morning.  More  useful  in  Bright's  disease 
and  in  aortic  than  in  tricuspid  mischief. 

Arsenic,  282.    For  swelled  feet  from  debility. 

BiTARTRATE  OF  POTASH,  203.  Especially  in 
general  dropsies ;  useful  in  Bright's  disease 
to  prevent  watery  accumulations  and  to 
draw  off  effete  matters. 

Coi.ocvNTH,  579.    Ha.s  been  used. 

Copaiba,  382.  In  some  cases  of  ascites  and 
Bright's  disease. 

Digitalis,  453.  The  fresh  infusion  is  best  in 
heart  disease. 

Elaterium,  579.  In  kidney  and  heart 
disease ;  must  be  employed  cautiously. 
(See  ref.) 

Iodide  of  potassium,  140.  In  some  cases  of 
Bright's  disease. 

Jalap,  583.  In  combination  with  other  sub- 
stances. 

Juniper,  383.    Esteemed  by  some  in  scar- 
latinal dropsy. 
Squill,  582.    Recommended  in  all  forms. 

Dysentery. 

Alum,  213.    For  the  diarrhoea. 

Arsenic,  289.    (See  Diarrhoea.) 

Cascarilla,  S78.    Has  been  employed. 

Hamamelis,  313.  When  discharges  contain 
much  blood. 

Injections,  86.  A  pint  of  water  with  ten  to 
twenty  grains  of  sulphate  of  copper  in  the 
diarrhoea  of  chronic  dysentery. 

Large  emollient  enemata  useful  in  early 
stages  of  dysentery. 

Ipecacuanha,  396,  397.  Large  doses  re- 
quired. The  dysenteric  diarrhoea  of  chil- 
dren will  often  yield  to  hourly  drop  doses 
of  ipecacuanha  wine,  especially  if  vomiting 
present. 

Lead,  225.  The  acetate  with  opium  for 
purging. 

Mercury,  246.  A  hundredth  of  a  grain 
hourly  or  every  two  hours  of  the  bichloride 
in  acute  or  chronic  dysentery,  if  stools  are 
slimy  and  bloody. 

Opium,  527.    For  the  purging. 

Dysmenorrhcea. 

Actea,  418. 

Arsenic,  289.  When  accompanied  by  copious 
discharge  of  membranous  shreds  from  bowels 
and  uterus. 

Cajeput,  381. 

Cannabis  indica,  549.    Very  useful. 
Croton  chloral,  360.    In  dysmenorrhoeal 
neuralgia. 

Dyspepsia. 

Alcohol,  325,  326.  In  lo.ss  of  appetite  and 
digestive  power  from  fatigue,  a  glass  of 
wine  or  a  little  brandy  and  water  before 
food  ;  useful  also  in  indigestion  during 
convalescence  from  acute  diseases  or  in 
town-dwellers.  During  acute  disease  al- 
cohol should  be  given  with  food,  little  and 
often. 

Alkalies,  161.  Shortly  before  a  meal  in- 
crease gastric  juice,  usually  better  than 
acids  in  atonic  dy.spepsia.  (Sec  also  p.  156.) 

 176.    Bicarbonate  of  soda  best. 

Aloes,  580.  In  combination,  for  habitual 
constipation  with  dyspepsia. 

The  compound  decoction  a. good  after- 
dinner  laxative.    One  grain  of  the  watery 


Dyspepsia — conihmed. 

extract  with  nux  vomica,  gentian  or  cin- 
chona, a  good  dinner  pill. 

Arsenic,  5.  Indicated  by  a  too  clean^  too 
smooth  red  tongue  with  prominent  papillae. 

  277.    One  drop  of  liq.  arsen.  before 

food  in  irritative  dyspepsia  and  dyspepsia  in 
which  diarrhoea  is  excited  by  food. 

Belladonna,  498.  One-sixth  to  one-fourth 
of  the  extract  once  a  day  when  there  is 
constipation. 

Bismuth,  222.  Mixed  with  vegetable  char- 
coal in  flatulent  dyspepsia. 

Calumba,  578.  Easily  tolerated  when  sto- 
mach weak. 

Cascarilla,  578. 

Charcoal,  115.  Where  there  is  flatulence. 
(See  ref.) 

Chiretta,  578.    Shortly  before  food. 

Cod  liver  oil,  301.  In  the  "craving"  at 
the  epigastrium  of  the  aged  if  intestinal 
canal  not  in  an  irritable  condition. 

CoLCHicuM,  411.    In  gouty  subjects. 

Cold  water,  8i.  Half  a  tumbler  half  an 
hour  before  breakfast. 

Creosote,  320.  Often  relieves  stomach  pains 
occurring  after  food. 

Drinking  little  and  only  some  time 
after  meals,  81.  In  "  Indigestion  of 
fluids"  (see  ref.). 

Gentian,  577.    Often  mixed  with  senna. 

Hydrochloric  acid,  i6q-i.  Dilute,  after  a 
meal  increases  gastric  juice. 

Ipecacuanha,  393-6.  In  irritative  dyspepsia, 
acute  and  chronic.  When  associated  with 
constipation,  depression,  and  food  lying  on 
the  stomach  "  like  a  heavy  weight." 

Mercury,  3.  As  grey  powder  if  constipa- 
tion with  light-coloured  stools.  Nitric  acid 
and  nux  vomica  may  be  given  simulta- 
neously. 

For  remarks  on  indications  of  the  tongue, 
see  p.  3. 

 248.    A  grain   of  grey  powder 

three  or  four  times  a  day  in  dyspepsia 
occurring  during  chronic  disease  or  in  con- 
valescence. 

  249.    If  constipation,  half  a  grain 

of  calomel  with  three  grains  extract  hyosc. 
in  pill  for  three  nights  is  better. 

Mineral  acids,  161.  For  eructations  of 
offensive  gas  with  or  without  oxaluria. 

Morphia,  523.  Hypodermically,  when  dys- 
pepsia of  an  irritable  kind  in  an  irritable 
subject. 

Nux  VOMICA,  538.  Where  flatulence,  weight 
on  head  and  heartburn. 

Opium,  527.  When  sinking  at  stomach  relieved 
temporarily  only  by  food  which  produces 
an  evacuation  almost  immediately  of  par- 
tially digested  matters,  common  in  children, 
two  to  five  drops  of  tr.  opii  a  few  minutes 
before  meals  very  useful,— arsenic  even 
more  so. 

  533-    In  nervous  people  with  weight 

on  head,  flushings,  perspirations,  and 
depression.  A  drop  of  laudanum  with  two 
of  tr.  nucis  vom.  three  or  four  times  a  day. 

Oxygen,  n2.    In  phthisis,  not  febrile. 

Podophyllum,  413.  Useful  when  tongue 
furred,  especially  if  stools  dark.  This 
holds  good  whether  bowels  open  cr  consti- 
pated, but  in  latter  case  i-3oth  to  i-20th 
grain  doses  only.  A  mixture  containing  nux 
vomica  and  nitric  acid  should  be  given  at  the 
same  time.  If  disagreeable  taste  persists 
rinse  the  mouth  with  solution  of  perman- 
ganate of  potash. 

~T7~: — ; —  414-  For  cankery  taste,  espe- 
cially in  the  morning.  If  this  fail,  try  mer- 
cury. 
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Dyspepsia — continued. 

QuiNiA,  5S4.  Especially  in  elderly  people 
living  in  towns.  Checks  excessive  fermen- 
tation in  the  alimentary  canal. 

Senna,  585.  Combined  with  gentian  when 
there  is  constipation. 

SuLPHo-CARBOLATE  OF  SODA,  320.  And  Car- 
bolic acid  both  useful  in  flatulence,  especially 
when  it  occurs  immediately  after  a  meal  or 
gives  rise  to  "spasms."  In  these  cases 
phosphorus  is,  however,  better. 

Tannin,  311.    In  irritative  dyspepsia. 

Turkish  bath,  65.  For  slight  indigestion 
and  malaise  after  dining  out. 

Ear  Diseases.    {See  also  Otor- 
liioca  ) 

Aconite,  430.    In  otitis. 
Counter-irritation,   no.     By  blistering 

fluid  or  croton  oil  liniment  behind  tile  ear 

often  relieves  earache. 
Glycerine,  307.    For  dryness  of  meatus  and 

as  a  film  to  cover  the   tympanum  when 

ruptured. 
Strychnia,  537.  Hypodermically. 

Ecthyma. 

QuiNiA,  561.  For  mal-nutrition  on  which  the 
ecthyma  depends. 


Eczema. 

Alum,  211.  Applied  to  check  profuse  dis- 
charge, but  usually  insufficient  to  heal  of 
itself. 

Arsenic,  283.  In  chronic  forms,  especially 
of  vulva,  anus  and  scrotum.  Largest  dose 
five  min.  of  liq.  arsenicalis  three  times  a 
day,  never  on  an  empty  stomach.  For  rules 
to  be  observed  in  giving  arsenic  (see  ref ). 

Benzoin,  381.  The  compound  tincture, 
painted  on  the  skin  to  allay  itching. 

Bismuth,  191,  222.  Nitrate  or  carbonate, 
as  dusting  powder,  but  generally  greasy 
applications  preferable. 

Blisters,  no.  Especially  in  eczema  of 
hands,  applied  around  or  near  the  disease. 

BoRACic  ACID,  173.  A  teaspoonful  dissolved 
in  a  pint  of  boiling  water  as  a  lotion  in 
eczema  of  the  vulva. 

Borax,  172.  As  glycerine  of  borax  in  eczema 
of  ears  and  scalp. 

Camphor,  374.  As  addition  to  dusting  pow- 
ders to  allay  heat  and  itching. 

Carbonate  of  potash  or  soda,  171.  A 
weak  solution  applied  when  raw  surface 
weeps  copiously.    (See  ref) 

Carbolic  acid,  318.  In  chronic  eczema,  or 
better  still  liq.  carbonas  detergens,  oil  of 
cade,  and  oleum  rusci.  In  the  weeping 
stage  if  inflammation  not  great  ten  min. 
carbolic  acid  to  one  oz.  of  lard,  also  in 
eczema  capitis.  Sometimes  tar  better  than 
its  ointment  ;  on  the  back  af  hands  imdi- 
luted  petroleum,  but  rather  painful. 

^—  3ig.  Petroleum,  cade  and  car- 
bolic soaps  useful. 

Caustic  potash,  171.  As  liquor  potassa; 
locally  in  chronic  eczema. 

Cinchona,  553.  Powdered  bark  locally  to 
check  profu.se  secretion,  probably  cheaper 
preparations  of  tannin  as  useful. 

Cod  liver  oil,  171.  Or  glycerine  applied 
at  night  to  obviate  brittleness  of  skin  when 
caustic  lotions  used. 

Cyanide  of  potassium,  519.  Or  hydrocyanic 
acid.    (See  "  Itching.") 


Eczema — contimied. 

Glycerine,  171,  306.  Or  better  still  glycerine 
of  starch  for  rough  skin  left  after  eczema. 

Glycerine  of  tannin,  308.    In  most  forms. 

Lead,  223-5,  Soluble  salts  as  lotions  when 
much  inflammation  and  copious  discharge. 

If  great  inflammation,  surface  to  be  co- 
vered constantly  with  rags  soaked  in  the 
lotion.  ^  In  some  cases  a  poultice  at  night 
and  lotion  during  the  day.  A  strong  lotion 
best  in  diffused  eczema  without  weeping 
but  with  much  itching.  A  weak  alkaline  or 
sulphur  bath  assists  action  of  lotion.  Equal 
parts  of  emp.  plumb,  and  linseed  oil  applied 
on  soft  linen  twice  a  day  invaluable  in  sub- 
acute stage.    (See  ref) 

Lime,  carbonate  of,  191.  As  dusting 
powder. 

Lime-water,  igi.  As  sedative  and  to  check 
discharge.  After  inflammation  subdued 
lime-water  and  glycerine  a  comforting 
application. 

Mercury,  236.  Citrine  ointment,  e.specially 
when  skin  healed,  very  useful  when  eczema 
attacks  hairy  parts  of  face,  sometimes  well 
to  mix  it  with  tar  ointment. 

Milk,  172.    With  water  as  local  application. 

Oil  of  cade,  172.  Equal  parts  soft  soap, 
rectified  spirit  and  oil  of  cade,  night  and 
morn. 

Oils  .■\nd  fats,  296.    To  prevent  irritation 

from  the  discharge,  generally  mixed  with 

oxide  of  zinc. 

Simple  oils  facilitate  the  removal  of  scabs. 
Potato  poultice,  73,    Cold,  sprinkled  with 

powder  composed  of  camphor,   talc  and 

oxide  of  zinc,  when  much  inflammation  and 

sensation  of  heat,  or  the  powder  alone  may 

be  dusted  over  surface. 
Poultices,  69.    If  skin  is  much  inflamed. 
Silver  nitrate,  231.     To  be  painted  on 

limited    patches,    most    serviceable  after 

weeping  stage. 
So.AP,  171.     Moist,  weeping  surface  to  be 

washed  with  soap  and  water  night  and 

morn. 

Sulphides,  121.  As  baths,  not  in  acute 
stage. 

Sulphur,  121.  Internally. 

Tar,  322.    In  treacle,  pills  or  capsules,  from 

three  to  fifteen  min.  for  a  dose  in  chronic 

eczema. 
Turkish  bath,  64. 

Warm  bath,  56.    Especially  in  acute  stages 

— rain-water  best. 
Yolk  of   egg,  172.    With  water  as  local 

application. 

Zinc,  256.  The  ointment  of  the  o.\ide  as  a 
mild  stimulating  application  after  inflam- 
mation subsided  when  raw  surface  indolent. 

Oxide  and  carbonate  used  as  dusting  pow- 
ders, generally  greasy  applications  better. 
(See  p.  191.) 

Emetics,  depression  from. 

Ammonia,  187.  Combined  with  other  emetics 
to  obviate  depression. 

Emissions.  {See  Spermatorrhoea) 
Emphysema.    {See  Bronchitis.) 

Arsenic,  282.  For  emphysematous  persons 
who  on  catching  cold  are  troubled  with 
slight  wheezing  and  some  dyspmca.  H 
bronchitis  or  dyspncca  very  severe,  lobe  la 
or  bell.adonna  better.  Arsenic  especially 
useful  where  this  aflection  can  be  connected 
with  the  recession  of  a  rash. 
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Emphysema — coniinucd. 

Chloral,  357.  For  the  shortness  of  breath 
brought  on  in  emphysematous  persons  by 
catching  cold.  If  obstructed  circulation, 
caution  required. 

Cod  liver  oil,  301.    Checks  degeneration. 

Lobelia,  545.  Allays  the  dyspnoea  which 
accompanies  capillary  bronchitis  in  emphy- 
sema. 

Pl  RGiNG,  583.    In  obstruction  of  right  heart. 


Empyema. 

Carbolic  .^cid,  319.    A  weak  solution  to  be 

injected  after  evacuation. 
Chlorine  solution,  129.    For  washing  out 

cavity. 

Iodine,  132.    Solution  to  be  injected  after 
tapping. 

Quinine  solution,  129.    For  washing  out 
cavity. 


Energy,  lack  of. 

Turkish  baths,  65.  Useful  to  town-dwell- 
ers, with  soft  flabby  tissues  and  mental  de- 
pression. 


Epididymitis. 

Oleate  of  mercury  and  morphia,  239. 
Locally. 


Epilepsy. 

Arsenic,  287.    Sometimes  useful. 
Belladonna,  506.    For  method  (see  ref.). 
Bro.m IDES,  148.    (See  ref.) 
Copper,  255.    The  salts  have  been  given. 
Counter-irritation,  105.    (See  ref.  for  dis- 
cussion.) 

Iron,   219.     Especially   when    anaemia  or 

uterine  obstructions. 
Musk,  324.    Has  been  given. 
Nitrite  of  amyl,  369.    As  inhalation  or  in 

two  to  five  min.  doses  in  mucilage,  especially 

where  fits  are  very  frequent. 
Silver,  234.    Nitrate  or  oxide  occasionally 

given  with  benefit. 
Spinal  ice  bag,  77. 

Valerian,  3B3.  Has  been  used  with  occa- 
sional advantage. 

Zinc,  257.  As  oxide  or  sulphate — bromide  of 
potassium  better. 

Epistaxis.    {See  HcBtnorrhage.) 

Aconite,  430.  Small  and  frequent  doses  often 
quickly  check  epistaxis  in  children  and  ple- 
thoric people. 

Alum,  211.  May  be  injected  or  snuffed  up  in 
powder. 

Compression  of  facial  artery,  403. 

Digitalis,  455.    The  infusion  best. 

Ergot,  549.^  Hypodermically  if  urgent  in  two 

to  five  grain  doses.    May  also  be  given  by 

the  stomach. 
Hamamelis,  312.    (See  Haemorrhage.) 
Ipecacuanha,  403. 

Spinal  hot-water  hag,  79.  To  cervical 
and  upper  dor.sal  vertebra;. 

Eructations,  offensive. 

Mineral  acids,  62.  To  correct  the  oxaluria 
on  which  the  eructations  depend. 


Erysipelas. 

Aconite,  429.  Administered  at  commence- 
ment, often  at  once  cuts  short  the  attack. 

Very  useful  in  the  erysipelatous  inflamma- 
tion following  vaccination — belladonna  oint- 
ment may  likewise  be  used. 

Belladonna,  508.  Internally  and  externally 
may  be  used  with  aconite. 

Collodion,  294.  Painted  over  superficial 
erysipelas,  but  this  often  cracks  and  is. 
inferior  to  a  solution  of  nitrate  of  silver 
in  water  or  in  nitrous  ether. 

Digitalis,  455.    Infusion  locally. 

Hot  fomentations,  74.  When  limb  exten- 
sively affected. 

Iodine,  no.  Paint  affected  and  circumjacent 
skin  with  solution  to  prevent  spreading. 

Iron,  219.  Large  doses  of  perchloride  very 
frequently. 

Silver,  nitrate  of,  231.  The  skin  to  be 
well  washed  with  soap  and  water,  then  with 
water,  and  to  be  wiped  quite  dry— next  a 
solution  of  eighty  grs.  of  the  brittle  stick  to 
four  drms.  of  water,  to  be  applied  two  ot- 
three  times  to  inflamed  surface,  extending 
two  or  three  inches  beyond  it. 

Sulphurous  acid,  167.  Equal  parts  of  P. B. 
acid  and  glycerine. 


Exhaustion. 

Ammonia,  187.  Internally  its  influence  is  but 
brief. 

Coffee,  531.  Or  tea,  both  in  hot  and  cold 
climates. 

Phosphorus,  293.  For  physical  and  mental 
exhaustion.    Influence  questionable. 

Exophthalmic  Goitre.  {See 
Goitre. ) 

Eyes,  diseases  of.      {See  Con- 
junctivitis.) 

Atropia,  496.  In  iritis  locally.  Hypoder- 
mically in  glaucoma. 

Belladonna,  497.  Locally  and  internally 
in  iritis,  conjunctivitis,  and  other  inflam- 
mations. 

Blisters,  no.  Behind  ear  or  to  temple  in 
rheumatic,  gouty  and  simple  inflammation — 
blistering  paper  enough.  Obstinate  forms 
of  tinea  tarsi  sometimes  yield  to  flying 
blisters  on  the  temple. 

Castor  oil,  306.  Applied  to  .allay  pain  from 
an  irritant,  as  sand. 

Chloroform,  334.  Vapour  of,  close  to  a 
photophobic  eye  relieves. 

Mercury,  bichloride  op,  253.  Of  great 
service  in  iritis. 

 and  morphia,  oleate  of,  239. 

Out.side  the  eyelid  in  palpebral  conjunc- 
tivitis and  hordeolum ;  also  in  syphilitic 
iritis. 

Strychnia,  337-  Hypodermically  in  muscular 
asthenopia,  amblyopia,  tobacco  amaurosis, 
and  in  progressive  nerve  atrophy  not  depen- 
dent on  intra-cranial  disease,  also  in  trau- 
matic amaurosis. 


F^CES,  hardened. 

Enemata,  84.  A  tube  may  be  passed 

the  mass  (see  ref.). 
Extraction,  84.    By  finger. 
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Faintings. 

^SMHHl^'  ^^°r  l^'V'^y  ""^  when  heart 
suddenly  enfeebled  from  fright  &c 

Ammonia,  x86.  Breathed  into  the  air-pas- 
sages. 

~  187-  Internally. 

Chloroform,   335.     Internally,   but  effects 

more  transient  than  those  of  alcohol :— often 

given  to  hysterical  people. 
Cold  water,  39.    Sprinkled  on  face. 

''^°"'<^  forward 
with  the  head  as  low  as  possible  between  the 
legs. 

Fatigue. 

AcT.EA,  419.    For  headache  from  over-study 

or  excessive  fatigue. 
Arnica  48.    A  few  drops  of  tinct.  internally 

for  aching  of  muscles. 
Coffee,  552.    And  tea  both  in  hot  and  cold 

climntes. 

Dripping  wet  cold  sheet,  48.  As  a  re- 
storative and  to  prevent  aching  of  muscles. 

Favus.    (See  Tinea.) 
Fever,  chronic. 

This  occurs  in  Abscess t  A^ie,  Leucocythositzia^ 
Phthisis,  Rheumatism,  Syphilis  ;  see  under 
each  heading,  also  p.  26. 

Feverish  Cold.    {See  Coryza.) 
Fevers,  acute. 

Condition  of  pulse,  see  pp.  7-14. 
Condition  of  skin,  see  pp.  16-18. 
Remarks  on  temperature,  with  hints  as  to 

diagnosis,  see  pp.  19-26. 
Condition  of  tongue,  see  pp.  3-6. 

Acetate  of  ammonia,  188.  Is  a  good  dia- 
phoretic, and  is  especially  useful  in  the  milder 
forms,  as  in  common  catarrh. 

Acid  drinks,  79.  Such  as  raspberry  vinegar, 
citric,  or  tartaric  acid.    (See  also  p.  159.) 

Aconite,  17.  In  small  often  repeated  doses 
while  temperature  high  and  skin  hot  and 
dry — most  successful  when  no  lung  com- 
plication. Where  there  is  tartar-emetic 
better. 

—         423.     Has  a  marvellous  power  of 

controlling  inflammation  and  subduing 
fever. 

Alcohol,  4.  When  nervous  depression,  in- 
dicated by  dry  tongue,  delirium,  and  sleep- 
lessness. When  wakefulness  is  the  cause, 
it  is  better  to  try  soporifics  first. 

 9.  When  pulse  shows  cardiac  weak- 
ness.   Effect  on  pulse  to  be  watched. 

 18.     May  be  indicated  by  profuse 

sweating  at  commencement  (see  ref.). 

 331.    When  tongue  and  skin  become 

moist,  the  breathing  more  tranquil,  and 
sleep  gained  under  its  use.  For  rules,  see 
ref. 

Alkalies,  182.  Citrates  and  acetates  are  con- 
sidered as  febrifuge.  They  possibly  eliminate 
urinary  water. 

Ammonia,  carbonate  of,  188.  In  scarlet 
fever  and  mca.sles. 

Antimony,  261.  Tartar-emetic  wine  as  a 
diaphoretic  ;  large  doses  are  given  by  .some 
to  cut  short  acute  specific  fevers  and  inflam- 


Fevers — continued. 

mations.  Ague  may  sometimes  be  cured  by 
antimony,  and  this  often  assists  quinine  in 
curing  It.  Ipecacuanha  and  other  emetics 
should  be  preferred. 

rrr:  ^^3-  When  much  excitement  and 
delirium,  tartar-emetic  in  full,  with  opium  in 
small  doses,  but  if  wakefulness  predomi- 
nates with  not  very  boisterous  delirium  the 
antimony  to  be  reduced,  and  the  opium 
increased. 

Arsenic,  282.  Sometimes  given  in  prostrating 

acute  fevers  to  strengthen  pulse  and  mvigo- 

rate  patient. 
Belladonna,  507.    In  delirium. 
Bitters,  160.    As  orange-peel  or  cascarilla 

mixed  with  acid  drinks  to  quell  thirst. 
Blisters,  107.    Flying,  or  mustard  poultices 

in  the  semi-comatose  state  sometimes  follow- 
^  ing  fevers,  &c. 

Camphor,  376.  In  adynamic  fevers  and 
where  there  is  delirium. 

Castor  oil,  305.    As  purgative. 

Chloral,  357.    In  violent  delirium  of  typhus 

Cold  affusion,  50.  At  the  beginning  of 
acute  fevers. 

 63.     Applied  gently  over 

forehead  for  headache. 

Cold  baths,  50.  Employed  early  diminish 
frequency  of  pulse,  strengthen  heart,  prevent 
delirium,  produce  sleep,  lessen  risk  of  bed- 
sores or  exhausting  suppuration.  The  only 
remedy  in  hyperpyrexia  (see  p.  53). 

Cold  packing,  47.  In  specific  fevers  and  acute 
inflammatoi-y  diseases — especially  useful  on 
retrocession  of  the  rash. 

Conium,  463.  Has  been  recommended  as  it 
reduces  the  frequency  of  the  pulse. 

Digitalis,  455.  Large  doses  often  required 
to  reduce  temperature,  much  used  in  fevers 
on  the  continent,  especially  recommended  in 
typhoid. 

Glycerine,  307.  For  keeping  moist  the  lips, 
tongue  and  gums  when  dry  and  coated  with 
mucus  in  acute  diseases. 

Hot  affusion,  63.  Over  forehead  for  head- 
ache, sometimes  better  than  cold. 

Ice,  80.    To  be  sucked  for  allaying  thirst. 

Ice-bag,  63  and  75.  To  forehead  for  head- 
ache. 

Musk,  324.  And  castoreum  have  been  given 
in  fevers  to  prevent  prostration. 

Mustard,  389.  As  bath  on  recession  of  the 
rash  of  an  eruptive  fever. 

Narcotics,  4.  Chloral,  bromide  of  potassium 
or  opium  when  nervous  depression,  indicated 
by  dry  tongue  or  delirium  with  sleepless- 
ness. 

Opium,  531.  For  delirium,  either  noisy  or 
muttering  with  picking  of  bed-clothes.  If 
furious,  tartar-emetic  should  be  combined 
with  the  opium.  Morphia  hypodermically 
is  often  the  best  way  of  administering  an 
opiate.  In  extreme  weakness  with  sleep- 
lessness, and  brown,  dry  tongue,  laudanum 
helps  a  patient  over  the  critical  stage  with 
less  alcohol  than  would  otherwise  have  been 
required. 

Phosphate  of  lime,  195.    In  hectic. 

QuiNiA,  560.    Especially  in  typhoid. 

Salicylic  acid  and  salicylate  of  soda, 
57i>  576-  I"  large  (one  drachm)  doses  every 
night,  or  in  smaller  and  more  frequent  doses, 
reduce  temperature  in  most  febrile  diseases, 
especially  in  rheumatic  fever. 

Strychnia,  537.  Hypodermically  for  para- 
lysis after  low  fevers. 

Sulphate  of  magnesia,  204.  Or  phosph.nte 
of  soda  as  purgative  (see  ref.). 

Warm  bath  or  warm  sponging,  56.  In 
simple  fever  of  children. 
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Fissure. 

Belladonna,  496.    The  extract  locally. 

Bromide  of  potassium,  i<14.  In  five  parts 
of  glycerine  as  local  application  in  fissures 
of  rectum. 

Castor  oil,  305.    In  fissure  of  anus. 

Forcible  distention,  496.    (See  note.) 

Ice,  75.  As  a  local  application  to  remove  pain 
after  operation. 

Opium,  528.  With  gall  ointment  for  fissures 
of  anus.  Mild  purgatives  should  be  simul- 
taneously employed. 

Sulphur,  119.  As  a  mild  purgative  to  cause 
soft  motions. 

Flatulence. 

Abstention  from   sugar  and  starchy 

food,  116.    Also  from  tea. 
Ammonia,  187.    In  alkaline  preparations  for 

flatulent  distension  of  stomach  and  intestines 

(palliative). 

AssAFOSTiDA,  383.  When  unconnected  with 
constipation  or  diarrhoea — useful  for  children, 
— one  drachm  of  a  mi-xture  of  one  drachm  of 
the  tinct.  to  half  a  pint  of  water. 

Bismuth,  ii6  and  222.  Mi.\-ed  with  charcoal 
in  flatulent  dyspepsia. 

Capsicum,  391. 

Carbolic  acid,  320.  Most  successful  when 
no  acidity. 

Carlsbad  water,  203.  Where  acidity,  con- 
stipation and  pain  at  epiga.strium,  over  liver 
or  between  shoulders,  with  sallow  com- 
plexion and  jaundiced  conjunctivae. 

Charcoal,  115.  Five  or  ten  grs.  soon  after 
meal  if  wind  half-hour  or  more  after,  but 
just  before  meal  if  wind  formed  during  or 
immediately  after  it.  Obviates  both  wind 
and  acidity. 

Chloroform,  335.    Drop  doses,  pure. 

Essential  oils,  381.  Especially  of  cajeput 
and  cloves,  or  spirit  of  horseradish. 

Ipecacuanha,  394.  When  con.stipation.  de- 
pression and  weight  on  stomach,  especially 
m  pregnancy. 

Mercury,  246.  Half  a  grain  three  times  a 
day  when  flatulence  accompanied  by  clayey 
stools. 

Nux  vomica,  115  and  538.  When  constipa- 
tion, heartburn  and  weight  on  head. 

Sulpho-carbolates,  320.  Most  successful 
when  no  acidity. 

Sulpho-carbolate  of  soda,  320.  Or  car- 
bolic acid  in  flatulence  occurring  immedi- 
ately after  meals,  also  when  accompanied 
by  "  spasms,"  here,  however,  phosphorus 
better. 

Sulphurous  acid,  167.  In  five  to  ten  min. 
doses  when  produced  by  fermentation. 

Flushing  Heats. 

Bromide  OF  potassium,  151.  Where  mental 
depression  at  change  of  life. 

Nitrite  of  amyl,  570.  A  tenth  to  a  sixth 
of  a  minim  in  thirty  times  its  volume  of 
rectified  spirit. 

Nux  vomica,  533.  The  tinct.  combined  with 
small  quantities  of  laudanum  in  so-called 
hysteria  of  middle-aged  people  with  flatu- 
lence, weight  on  head  and  perspirations. 

Valerianate  of  zinc,  583.  At  change  of 
life.    Some  prefer  valerian  or  its  tincture. 

Gall  Stones. 

Carlsbad  waters,  203.  A  system  required. 
(See  ref.) 

Chloral,  358.    Sometimes  relieves  the  pain. 


Gangrene. 

Carbolic  acid,  314.  Locally. 
Charcoal,  114.    Poultices, — efficacy  doubt- 
ful. 

Oxygen,  112.  As  gaseous  bath  in  senile  gan- 
grene. 

Gastralgia  and  Gastritis.  {See 
Stomach,  Diseases  of.) 

Giddiness. 

Cod  liver  oil,  301.  In  giddiness  of  the  aged 
when  no  serious  brain  disease. 

Glands,  enlarged. 

Blisters,  no.    Or  iodine,  131. 

Iodide  of  potassium,  134.    As  ointment. 

 ^  139.    For  mamma  and 

testicle,  but  especially  for  thyroid. 

Mercury  and  morphia,  oleate  of,  239. 
In  obstinate  and  painful  tonsillitis  and  in- 
flammation of  lymphatic  glands. 

Sulphide  OF  calcium,  123.  For  hard,  swollen 
glands  behind  angle  of  jaw  with  deep-seated 
suppuration. 

Glaucoma.    [See  Eye  Diseases.) 


Gleet. 

Bismuth,  223.    (See  gonorrhosa.) 
Blister,  no.     To   perina;um  in  obstinate 
gleet. 

Cantharides,  387.    Drop  dcses. 
Copaiba,  382. 

Copper,  255.  Solution  of  the  sulphate  as  in- 
jection. 

Glycerine  of  tannin,  312.  With  an  equal 
quantity  of  olive  oil  or  mucilage  as  injection 
— two  drachms  of  this  mixt.  enough.  Per- 
severe eight  or  ten  days  after  discharge 
ceased,  and  do  not  use  at  bedtime. 

Iron,  221.    (See  gonorrhoea.) 

Lead,  225.    (See  gonorrhoea.) 

Lime-water,  193.    As  injection. 

Oil  of  sandal  wood,  383.  Fifteen  minims 
three  times  a  day. 

Turpentine,  379. 

Zinc,  256.  The  sulphate  or  chloride  as  injec- 
tion. 

Goitre. 

Belladonna,  505.  Five  min.  of  the  tinct. 
hourly,  of  great  service  in  exophthalmic 
goitre. 

Iodide  of  potassium,  139.    Internally  and 

externally  in  hjrpertrophy  of  thyroid. 
Iodine,  131.     Liniment  applied  as  often  as 

state  of  skin  will  permit. 
Mercury,  uiniodide  of,  240.    As  ointment 

assisted  by  the  sun's  rays,  remarkably  useful 

in  India.    (See  ref.) 

Gonorrhcea. 

Aconite,  430.  A  drop  of  the  tinct.  each  hour 
in  acute  stage. 

Alkalies,  183.  As  citrates  or  bicarbonates  to 
make  urine  alkaline. 

Avoidance  of  alcohol,  333.  Very  impor- 
tant. 

Bismuth,  223.  Half  an  ounce  with  equal 
weight  of  glycerine  and  tjjree  ounces  water, 
useful  as  injection  in  chronic  stage. 
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GoNORRHCEA — continued. 

BusTER.NG  III    A  Hying  blister  every  night 

lor  gonorrhoeal  rheiimatLsm.  ^ 
CANNABIS  INDICA,  549.    Occasionally  useful 
Cantharides,  387.    Drop  doses.  ^ 
Copaiba,  382.    Best  in  chronic  form 
Copper,  sulphate  of,  255.    Solutions  are 

employed  as  injections. 
CUBEBS,  382.    In  large  doses  at  commence- 
ment. 

Glycerine  OF  tannin,  312.  One  drachm 
with  equal  quantity  of  olive  oil  or  muciiatre 
as  injection  in  after  stages  Persevere  eight 
or  ten  days  after  discharge  ceased.  Do  not 
use  any  urethral  injection  at  bedtime 

Iron,  221.  Tinct.  perchlor.  half  a  drachm 
tmct.  opu  one  drachm  to  a  pint  of  water  as 
injection,  or  ferr.  sulph.  gr.  ku,  tinct.  opii 
half  oz.  to  eight  oz.  of  water  to  be  used 
three  times  a  day. 

Lead,  225.    As  injection  sometimes  employed 

Oil  of  sandal  wood,  383.  Fifteen  min. 
three  times  a  day  in  acute  and  chronic 
gonorrhoea. 

Silver,  nitrate  of,  235.  An  injection  of 
twenty  grs.  to  the  oz.  said  to  cut  short  the 
attack — or  one  of  one  or  two  grs.  to  the  oz. 
may  be  used  several  times  a  day. 

Probably  tannin  is  better  both  for  gonor- 
rhoea and  gleet. 

Sulpho-carbolate  of  zinc,  256.  Twenty 
grs.  to  eight  oz.  of  water  as  injection  two  or 
three  times  a  day. 

Turpentine,  379. 

Zinc,  256.  A  grain  or  two  of  chloride  in  a 
pint  of  water  injected  hourly,  often  removes 
the  disease  in  twenty-four  to  forty-eight 
hours  if  used  at  the  commencement.  Rest 
should  be  observed  if  possible.  If  the 
frequent  injection  causes  pain  in  testicles, 
suspend  them  in  hot  water  and  foment  them 
frequently— if  notwithstanding  the  pain 
and  swelling  increase,  use  injection  less 
often. 


Gout. 

Aconite,  430.    For  gouty  pains. 

Blisters,  hi.    A  flying  blister  every  night 

in  chronic  or  subacute  gout. 
Carbonate  of  lithia,  174.    Five  grs.  to  the 

oz.  on  lint  applied  round  gouty  enlargements 

and  joints,  especially  if  .skin  broken. 
Carlsbad  waters,  203.    A  system  required. 

(See  ref.) 

Citrate  of  lithia  or  of  potash,  hi. 

Used  in  same  way  as  the  carbonate  of  lithia 

when  skin  broken. 
Cod  liver  oil,  301.,  In  chronic  gout. 
COLCHICUM,  410.     A  drachm  of  the  wine 

often  removes  the  severest  pain  in  an  hour 

or  two. 

Useful  in  bronchitis,  asthma,  urticaria, 
dyspepsia,  &c.,  occurring  in  gouty  persons. 
Collodion,  295.  The  contractile  variety 
with  or  without  iodine,  painted  over  in- 
flamed part  in  acute  gout,  soon  relieves 
the  pain.  Too  many  coats  must  not  be 
applied. 

Iodide  of  potassium,  130.    Especially  when 

pain  worse  at  night. 
Iodine,  131.    Painted  round  joints  in  chronic 

gout. 

Iodoform,  353.    Not  if  infl.imed. 

Oil  of  peppermint,  380.    To  be  painted  on 

painful  part. 
Packing,  48. 

Strychnia,  537.    Hypodermically  for  Later 

stages  of  gout  paralysis. 
Sulphides,  121.    As  batli.s  in  chronic  gout. 
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Gout — conti?med. 

Sulphurous  acid,  ,68.  After  fumigation 
patient  to  be  covered  with  bedclothes  wh°ch 
have  been  exposed  to  strong  fumes,  this 
produces  perspiration,  sleep  and  relief 

gouJ' "  '""'^'"'^  ^"'l  chronic 

Veratria,  406.  A  strong  ointment  to  painful 
joints  at  onset.  iJ^uinui 

Hay  Fever.    {See  Coryza.) 
H^MATEMESis.  {See  Hemorrhage.) 

Alum,  213.    Other  astringents  better. 
Ergot,  549.    (See  Hasmorrhage.) 
Hamamelis,  313.    (See  Hemorrhage  ) 
Ice,  75,    To  be  sucked.  ' 
Iron,  216.    The  astringent  preparations. 
LEAD   225.     Soluble  compounds  sometimes 
used. 

Sulphuric  acid,  163.  Other  astringents 
surer.  ° 

Tannin  or  gallic  acid,  311. 

Turpentine,  377.  In  five  to  ten  drop  doses 
very  frequently. 

HEMATURIA. 

Camphor,  386.  Two  to  five  grains  when 
bloody,  coagulable  urine  due  to  oil  of  mus- 
tard,  turpentine,  copaiba,  or  cantharides. 

Cannabis  indica,  549.  Said  to  relieve 
dysuna  and  strangury.  Bloody  urine  con- 
sidered by  some  to  be  a  special  indication 
for  Its  use. 

Hamamelis,  313. 

Quinia,  561.    Useful  in  some  cases  of  inter- 
mittent hasmaturia. 
Tannin  ok  gallic  acid,  311. 
Turpentine,  378.    In  very  small  doses. 

H./EMOPTysis.  {See  Hcemoi-rhage.) 

Common  salt,  199.  Half  a  teaspoonful  taken 
dry  and  repeated  occasionally,  till  nausea 
induced. 

Digitalis,  455.  The  infusion  in  large  doses 
very  useful. 

Ergot,  549.  Thirty  or  forty  min.  of  the 
liquid  ext.  every  three  or  four  hours  or 
hourly  in  severe  cases.  Ergotine  should  be 
used  hypodermically  in  very  urgent  hsemor- 
rhage,  in  two  to  five  gr.  doses. 

Hamamelis,  313.    (See  Haemorrhage.) 

Ice,  75.    To  be  sucked. 

Ipecacuanha,  403. 

Iron,  220.    The  acetate.  (See  Haemorrhage.) 

Morphia,  535.  Small  doses  hypodermically 
have  been  employed  successfully. 

Spinal  hot-water  bag,  79.  To  cervical 
and  upper  dorsal  vertebra;. 

Sulphuric  acid,  165.   Supposed  to  be  useful. 

Tannin  or  gallic  acid,  311. 

Turpentine,  378.  In  drachm  doses  every 
three  hours.  This  may,  however,  cause  un- 
pleasant symptoms. 

Hi^;MORRHAGE. 

Acids,  159.     e.g.  Diluted  vinegar  to  leech 

bites,  piles,  cuts,  &c. 
Alcohol,  330.    Brandy  or  wine  when  heart 

suddenly  enfeebled  by  haimorrhage. 
Alum,  211.    In  slight  ha:morrh.-iges,  as  leech 

bites  or  piles,  it  may  be  dusted  on  after 

wiping  dry. 

 213.    Will  often  check  bleeding  from 

stomach ;  other  astringents  better. 
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HAEMORRHAGE — contmued. 

Copper,  sulphate  of,  254.  In  stick,  solu- 
tion, or  ointment,  to  arrest  bleeding  from 
small  vessels. 

Creosote,  314.    Or  carbolic  acid. 

Digitalis,  455.  The  infusion  best — large 
doses  may  be  needed. 

Ergot,  549.  Most  valuable  for  haemoptysis, 
epista.\is,  haematemesisand  intestinal  haemor- 
rhage in  typhoid  fever.  In  urgent  cases 
ergotine  should  be  administered  hypodermi- 
cally  in  from  two  to  five  gr.  doses.  In  less 
urgent  cases  it  may  be  given  by  the  stomach. 

Hamamelis,  313.  In  haemoptysis,  haemate- 
mesis,  haematuria,  epista.xis,  bleeding  piles, 
varicocele,  and  the  oozing  of  blood  persist- 
ing after  a  confinement.  Dose,  one  or  two 
minims  of  the  tincture  every  two  or  three 
hours. 

Ice,  75.  In  haemorrhage  generally,  when 
from  stomach  small  pieces  to  be  swallowed. 

Ipecacuanha,  403.  In  flooding  after  delivery. 

Iron,  2i5._  The  sulphate  and  ferric  chloride 
solid  or  in  solution.  The  chloride  controls 
bleeding  from  small  vessels,  but  irritates  the 
surface  of  wounds  and  prevents  union  by 
first  intention,  which  carbolic  acid  does  not. 

 216.  Astringent  preparations  in  haemor- 
rhage of  stomach. 

  220.    In  haemorrhage  from  lungs  and 

kidneys  the  ^cetate  is  best ;  add  sufficient 
to  water  to  make  it  taste,  but  not  disagree- 
ably, and  let  patient  constantly  sip  this. 

  221.    Injection  of  perchloride  in  post 

partum  haemorrhage. 

Lead,  224.  The  liquor  may  be  used  to  check 
hiEmorrhage  from  small  vessels;  other  as- 
tringents better. 

Opium,  534.  Tr.  of  opium  in  a  large  dose 
(one  drachm)  with  brandy  in  profuse  flood- 
ing after  parturition. 

QuiNiA,  561.    In  passive  bleeding. 

Silver,  nitrate  of,  230.  Bleeding  leech 
bites  may  be  touched  with  a  stick  of  caustic. 

Spinal  hot  water  bag,  79.  Apply  to 
cervical  and  upper  dorsal  vertebrae  for 
epistaxis  or  haemoptysis. 

Sulphuric  acid,  163.  In  bleeding  from 
stomach. 


—   165.     Supposed  to  check 

_  hemorrhage  from  lungs  or  womb. 
Tannin,  311.    In  haemorrhage  from  stomach 

lungs,  uterus  and  kidneys.  ' 
Turpentine,  378.  A  drachm  every  three  hours 

when  from  lungs,  nose,  uterus  or  bladder. 

If  from  kidneys  much  smaller  quantities 

must  be  given. 

Reported  to  be  useful  in  hasmorrhagic 

diathesis. 

HEMORRHAGE,  POST  PARTUM. 

Compression  of  aorta,  403.  Might  possibly 
be  of  service. 

Ice,  75.    Pushed  into  uterus  or  rectum. 

Ipecacuanha,  403.  Large  doses  recom- 
mended. 

Iron,  221.    Perchloride,  diluted,  as  injection. 
Mechanical  excitation  of  vomiting  404 
Opium,  534.    3j.  with  brandy  when  much  ex- 
haustion of  uterus. 

HEMORRHOIDS.    {See  Piles.) 
Headache.    {See  Sick  Headache.) 

Actea  racemosa,  419.  In  nervous  or  hyste- 
rical women,  especially  when  it  occurs  at 
the  menstrual  period  ;  also  in  ha:morrhaee 
from  over-study  or  fatigue. 


Headache — continued. 

Ammonia,  186.    (See  Change  of  Life.) 
Arsenic,  287.     For  throbbing  pain  in  one 
brow. 

Belladonna,  507.    When  pain  over  brows 

and  in  eyeballs — often  due  to  stomach  or 

uterine  derangements — met  with  especially 

in  young  women.     Three  minims  of  the 

tincture  every  three  hours. 
Bromide  of  potassium,  152.    A  large  dose 

in  nervous  or  sick  headaches. 
Camphor,  375.    A  saturated  solution  in  eau 

de  Cologne  rubbed  on  the  head  in  headache 

of  uterine  origin. 
Chloride  of  ammonium,  igg.    When  due  to 

menorrhagia  or  amenorrhcea. 
Cold  affusion,  63.    Water  poured  gently 

over  forehead,  sometimes   warm  affusion 

better. 

Ether  spray,  76.  For  frontal  headaches 
after  acute  illness  or  fatigue. 

Friedrichshall  water,  201.  A  wineglass- 
ful  in  a  breakfast-cupful  of  hot  water  in 
bilious  sick  headaches. 

Hot  sponging,  57.  To  face,  temples,  and 
neck  in  influenza,  catarrh,  &c. 

Hot  water,  57.    To  feet  and  legs. 

Ice  bag,  63,  75.    To  head. 

Iodide  of  potassium,  130.  In  peculiar  form 
of  throbbing  headache  (see  ref.). 

Mercury,  253.  As  blue  pill  for  sick  head- 
ache. 

— ~"— : —  415-  A  looth  of  a  grain  of  bi- 
chloride three  times  a  day  when  sick  head- 
ache accompanied  by  light-coloured  diar- 
rha;a.    (See  also  p.  3.) 

Mustard,  398.  In  a  hot  foot"  bath,  or  as 
poultice  or  "  mustard  leaf"  to  nape  of  neck 
in  various  forms  of  headache. 

Podophyllum,  414.  In  nervous  headaches 
near  the  menstrual  periods  with  constipation 
and  dark  stools.  Purgative  doses  often  give 
relief.    (See  also  p.  3.) 

Tea,  552.  And  cofl!'ee  in  headaches  from 
nervousness  or  exhaustion. 

Veratrum  viride,  408.  Tincture  in  the  con- 
gestive  headache  at  the  menstrual  period. 

Zinc,  oxide  of,  258.  In  two  to  five  grain 
doses  for  nervous  headache.  Bismuth  also 
useful. 


Heart,  diseases  of. 


Aconite,  427.    When  violent  throbbing  and 

e.xtreme  pain  in  pericarditis. 
Alcohol  330     Brandy  or  wine  when  heart 

suddenly  enfeebled  by  fright,  loss  of  blood 

accidents  &c.    Gin  in  dropsy  (see  p.  440). 
Arsenic,  282.    For  breathlessness  or  exertion 

from  weakly  acting  heart. 
Blisters,    107.     Flying,  over  precordial 

region  to  stimulate  the  action  of  the  heart 

in  extreme  weakness. 
Coo^LivER  OIL,  300.    In  chronic  inflamma- 

301-    With  quinine,  for  giddi- 
ness due  to  weak  heart  in  the  aged 

Digitalis  439,    Of  eminent  strvice  where 
dropsy  dyspncea  livid  face,  frequent  irregu- 
lar puKse  and  dilatation  of  left  ventride 
1  he  freshly  made  infusion  best.  These  casp= 

^require  alcohol-gin  best.  -^"ese cases 

^Z^J^  contra-indicated  w^n 

,  ~  Where,  though  the  hen-f 

beats  tumu  tuouslyand  strongly,  the  pulle  is 
weak  and  dyspnoea  great.  IJU'i-eis 

•  1-  ~  l"*^-  Irregularity  of  pulse  beef 
indication  for  digitalis.  ^ 
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Heart — continued. 

Digitalis,  447.  A  slight  palpitation  much 
increased  by  catching  cold  often  cured  by- 
digitalis — sometimes  aconite  better. 

 448-  Da  Costa  strongly  recom- 
mends digitalis  for  "  irritable  heart."  (See 
ref.,  also  p.  11.) 

 449.  Vei-y  useful  in  pure  hyper- 
trophy due  to  valvular  disease  or  excessive 
muscular  exertion.  Also  in  aortic  regurgi- 
tant disease  when  compensatory  hypertrophy 
excessive.  T^o  to  five  minims  of  the  tinc- 
ture enough— aconite  often  better. 

Elateril-m,  579.  In  dropsy.  Caution  need- 
ful. , 

Morphia,  439  and  523.  Hypodermically  for 
dyspnoea  of  disease  of  heart  and  large  vessels 
and  of  intrathoracic  tumours.  More  useful 
in  mitral  than  in  aortic  disease. 

Nitrite  of  amvl,  368.  In  cardiac  dyspnoea 
due  to  hypertrophied  and  dilated  heart ; 
also  in  syncope. 

Poultices,  70.  Large,  hot,  and  frequently 
renewed,  in  pericarditis. 

Purging,  583.  With  jalap,  &c.,  in  engorge- 
ment of  right  side  of  heart  from  emphysema 
and  bronchitis,  mitral  obstructive  or  regurgi- 
tant disease.  Where  severe  headache  and 
pain  at  epigastrium,  bleeding  gives  instant 
ease. 

In  persistent  tricuspid  regurgitation  from 
permanent  distension  of  the  right  heart ; 
purgatives  only  useful  when  an  attack  of 
bronchitis  causes  an  exacerbation. 

Strychnia,  541.  In  medicinal  dosesit  issaid 
to  strengthen  the  heart-beats. 

Veratria,  406.  As  ointment  to  chest  when 
rapid  irregular  pulse,  hurried  breathing, 
much  lividity  and  dropsy,  palpitation  and 
inability  to  lie  down. 


Heartburn. 
eases  of.) 


{See  Stomach,  Dis- 


Hernia. 

Chloroform,  343.  Inhalation  to  assist  re- 
duction. 

Herpes. 

Acetic  acid,  158.  Applied  to  a  patch  of 
herpes  circinnatus  to  cut  it  short. 

Blisters,  109.  For  obstinate  neuralgia  lol- 
lowing  shingles.  ,     1  r 

Collodion,  294.  Pamted  over  patches  before 
vesicles  developed,  but  inferior  to  nitrate  ot 

Hot  fomentations,  69.    Will  often  disperse 

or  restrict  development  of  herpes  labialis. 
loDiNF.,  132.    Liniment  once  applied  enough 

for  herpes  circinnatus.  ■.t,„„,. 
Morphia,  oleate  of,  240.    Locally  without 

friction  in  herpes  zoster.  ■  ,  j  „„ 

Silver,  nitrate  of,  231.    To  be  painted  on 

the  warning  patch  of  erythema,  before  or  as 

soon  as  the  vesicles  begin  to  form. 
Veratria,  406.    The  ointment,  one  scniple 

to  two  scruples  to  the  ounce  m  neuralgia 

following  shingles. 

Hiccup. 

SnroroRt-  335.    Often  combined  with 

mSrp"  n  A,  524.  Hypodermically,  often  arrests 
persistent  hiccup. 


Hiccup — continued. 

Mustard,  389.  A  drachm  infused  in  four 
ounces  of  boiling  water  has  cured  most  ob- 
stinate cases. 

Hoarseness. 

Alum,  213.    Ten  grains  to  one  ounce  of  water 

in  chronic  coughs  and  hoarseness  as  spray. 
Borax,  175.    A  piece  the  size  of  a  pea  allowed 

to  dissolve  in  the  mouth. 
Glycerine  of  tannin,  310.     Locally  in 

chronic  inflammation  of  the  throat. 
Ipecacuanha  wine,  402.    As  spray,  when 

congestion  of  vocal  cords. 
Sulphurous  acid,  167.    Inhalation,  spray, 

or  fumigation,  in  clergyman's  hoarseness. 
Turkish  bath,  64.    At  commencement  of  a 

feverish  cold  will  often  cut  it  short,  together 

with  the  accompanying  hoarseness. 

Hordeolum. 

Mercury  and  morphia,  oleate  of,  239. 
The  20  per  cent,  ointment  with  lard  outside 
the  eyelid. 

Hydrocephalus. 

Croton  oil,  306.  Said  to  remove  fluid  from 
ventricles. 

Hydrocele. 

Iodine,  132.  Tincture,  to  inject  into  cavity 
after  paracentesis. 

HYPERiESTHESIA. 

Bromide  of  potassium,  150,  154. 

Hypochondriasis. 

Bromide  of  potassium,  150.  Where  great 
despondency  amongst  male  but  especially 
amongst  female  subjects  who  live  in  towns. 

Hysteria. 

Aconite,  430.    For    fluttering  of  the  heart" 

in  nervous  persons. 
Act.c:a,  419.    For  headache. 
Alcohol,  329.    With  plenty  of  volatile  ether ; 

—care  must  be  taken  that  it  does  not  lead 

to  tippling. 
Assafcetida,  384. 

Bromide  of  potassium,  150-153.  Gives  con- 
trol and  prevents  paroxysms.  When  verging 
on  nymphomania  large  doses  required. 

Cannabis  indica,  548.    In  some  cases. 

Chloroform,  336.  Often  combined  with 
opium. 

Cod  liver  oil,  301.  In  middle-aged  people 
with  dyspepsia  or  "craving"  at  epigas- 
trium. . 

Iron,  219.  A  course  often  useful,  especially 
when  ansemia  or  uterine  obstructions. 

Musk,  324.    Has  been  given.  . 

Nux  vomica,  542.  The  tincture,  especi.illy 
when  combined  with  small  quantities  of 
laudanum,  of  great  use  in  the  so-called  hys- 
teria of  middle-aged  people,  with  flatulence, 
weight  on  head,  flushings  and  hot  and  cold 
perspirations.  . 

Opium,  533.  A  drop  of  l.iudanum  with  two 
of  the  tr.  of  nux  vomica  three  or  four  times 
a  day  for  weight  on  head  with  flushings, 
perspirations,  depression,  &c. 
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Hysteria — conti7iued. 

Phosphorus,  293.    In  hysterical  paralysis. 
Valerianate  of  zinc,  383.    Especially  at 

the  change  of  life. 
Volatile  oils,  381. 

Zinc,  258.  Especially  the  valerianate  in  some 
forms  of  hysteria. 

Ichthyosis. 

Warm  bath,  56. 

Impetigo. 

Glycerine  of  tannin,  308. 
Oils,  296.    To  facilitate  removal  of  scabs. 
Poultices,  309.    At  night,  to  remove  scabs. 
Quinia,  561. 

Sulphate  of  copper,  254. 

Sulphur,  121.  Internally. 

Zinc,  256.  The  ointment  of  the  oxide  after 
inflammation  subsided,  when  raw  surface 
indolent ;  o-xide  and  carbonate  used  as  dust- 
ing powders,  but  greasy  applications  gene- 
rally better. 

Impotence. 

Cantharides,  387.  In  large  doses  (twenty 
or  thirty  drops  of  the  tinct.  or  half  a  grain 
of  the  powder)  with  iron  and  phosphoric 
acid  or  nux  vomica. 

Strychnia,  542.  Sometimes  useful  in  large 
doses  when  spermatorrhoea. 

Incontinence  of  urine. 

Belladonna,  508.  The  best  remedy  for 
children— ten  to  twenty  drops  of  the  tinct 
three  times  a  day.  If  unsuccessful,  and  no 
worms  or  other  irritation  exist,  try  strychnia, 
cantharides,  turpentine,  santonine  or  gal- 
vanism. 

N.B.  The  child  should  drink  but  little 
some  hours  before  going  to  bed,  and  should 
be  waked  m  the  middle  of  the  night  to  pass 
water. 

Cantharides,  387.  One  or  two  drops  of  the 
tinct.  three  or  four  times  a  day  in  middle- 
aged  women  or  the  aged,  even  when  due  to 
paralysis  ;  sometimes  also  in  children,  but 
lor  them  belladonna  is  generally  better 

Chloral,  357.    In  children. 

Collodion,  295.  Painted  to  form  a  cap  over 
end  of  prepuce. 

Ergot,  551.    Said  to  be  useful. 

Iron,  220.  Sometimes  useful  even  when  no 
worms. 

Nitrate  of  potash,  209.  Has  been  recom- 
mended for  children. 

Strychnia,  542.  Sometimes  useful  for  old 
people  with  paralysis  of  the  bladder :  also 
for  the  incontinence  of  children. 

Indigestion.    {See  Dyspepsia) 
Inflammation. 

Aconite,  423,  429.  Gives  most  brilliant  results 
when  nidammation  not  very  extensive  or 
severe,  as  in  catarrh  of  children,  tonsillitis 
and  acute  sore  throat.  In  the  graver  in- 
flammations, as  pneumonia,  pleurisy  ^c 
the  efl'ects  are  equally  manifest  though  less 
rapid.  In  pericarditis,  with  violent  throb- 
bing and  extreme  pain,  aconite  will  quiet  the 
undue  action  and  relieve  the  pain.    It  has  a 


Inflammation — continued. 

beneficial  influence  in  acute  specific  fevers  ; 
it  is  of  marked  service  in  erysipelas  and  the 
inflammation  sometimes  following  vaccina- 
tion. It  is  also  of  use  in  acute  rheumatism, 
otitis  and  gonorrhoea. 

Antimony,  262.  Should  be  given  at  the  be- 
ginning a  quarter  to  half  a  grain  every  two 
or  three  hours,  or  a  lesser  proportionate  dose 
every  hour ;  useful  in  tonsillitis,  pleurisy, 
orchitis,  bronchitis,  puerperal  peritonitis,  in- 
flammation of  breast,  whitlow,  &c. 

Atropia,  497.    In  inflammations  of  eye. 

Belladonna,  495. 

Cod  liver  oil,  300.  In  many  chronic  in- 
flammations, as  of  the  heart,  lungs  and  kid- 
neys. 

Digitalis,  454.  Large  doses  asserted  to  be 
capable  of  subduing  acute  inflammations,  if 
used  at  the  commencement.  (Aconite  much 
safer  and  better.) 

Fomentations  of  a  small  teaspoonful  of 
the  leaves  in  half  a  pint  of  boiling  water, 
said  to  be  valuable  for  acute  inflammation 
joints  and  of  the  breast,  and  for  erysipe- 

Fomentations,  69. 

Ice,  75.  In  very  small  pieces  in  a  bladder 
applied  to  inflamed  part. 

lo^'lNE,  131.  The  liniment  in  the  neighbour- 
hood of  local  inflammation  so  as  to  produce 
vesication. 

Mercury,  253.    Bichloride  in  iritis  and  in- 
flamniations  of  deep-seated  parts  of  eye  and 
in  other  inflammations,  especially  those  or 
serous  membranes. 

Nitrates,  208.  Opinions  concerning  the- 
efficacy  of  these  in  acute  inflammation  dis-- 
crepant. 

Opium,  521-524.  Poultices  containing  lauda- 
num allay  pain  in  superficial  and  deep- 
seated  inflammation.  Morphia  injections, 
sometimes  needed  in  pleurisy,  pneumonia. 
An  extract  of  opium  has  been  recom- 
mended as  a  local  application  for  carbuncles 
^Ij.    I't  ^'^^  P-  Opium  wine  of  the 

1864  Pharmacopeia,  which  contains  no 
spices,  IS  very  useful  in  the  pain  of  conjunc- 
tivitis dropped  mto  the  eye.  Opium  mixed 
Tnt.fllTu  °'  7^°^'.^  ni.ay  be  introduced 
into  the  hollow  of  a  painful  tooth  if  the  pain 
pulp™  ^  inflammation  of  exposed 

^tases'!°'         ^"  ^^"'^  inflammatory  dis- 

PoultIces,  69.    To  check  formation  of  pus  or 

assist  in  maturation. 
Sulphides    123.    In  boils,  abscesses,  and. 

deep-seated  suppuration. 

Influenza. 

AcT/EA  RACEMOSA   An  Wnc 

„issaid,  with  muc'htu'ccess 

si^T.^fn^""'"'         For  headache. 

'  hairrUe  rk.f  i„. 

Ingrowing  toenail 

"^'S/Sn  ^v^o^ol.  -"--y 


Insomnia.    (See  S/ee/>/ess;,rss. 


) 


Intermittent  fever.  (See^^ue.) 

s  s  2 


s 


628 


INDEX  TO  DISEASES. 


Intertrigo. 

Bismuth,  222.  Nitrate  or  carbonate,  as  dust- 
ing powder. 

Camphor,  375.  As  addition  to  dusting 
powders,  to  allay  heat  and  itching. 

Carbonate  of  lime,  191.  Or  oxide  of  zinc 
or  bismuth  sometimes  useful  as  dusting 
powder.  More  often  greasy  applications 
better. 

Glycerine  of  t.\nnin,  310.  Sometimes  use- 
ful. 

Lime-water,  193.  To  prevent  irritating 
urine. 

Soap,  172.  Free  ablution  with,  when  cau.sed 
by  acid  secretions,  smear  afterwards  with 
greasy  application. 


Iritis.    (See  Eye,  Diseases  of.) 


Irritability. 

Chloral,  357.  Five  grains  two  or  three 
times  a  day  in  irritability  with  nervousness 
and  restlessness. 

Itch. 

Alkalies,  170.  As  soap  or  ointment  to  re- 
move cuticle  and  break  up  burrows. 

Baking  of  clothes,  167.  Must  not  be  for- 
gotten. 

Iodide  of  potassium,  133.    As  ointment. 
Storax,  380. 

Sulphur,  117,  118.    Ung.  sulph.  after  bath. 

(See  ref.) 
Sulphur  and  lime,  122. 
Sulphurous  acid,  167.    As  gaseous  bath. 

This  is  the  quickest  method. 

Itching.    {See  Pruritus.) 

Jaundice.    {See  Liver,  Diseases 
of.) 

Mercury,  246.  In  attacks  of  jaundice  lasting 
three  or  four  days  accompanied  by  depres- 
sion and  preceded  by  sickness  and  coated 
tongue,  one-si.xtb  or  one-third  of  a  gram  of 
grey  powder  taken  at  the  onset  and  repeated 
three  or  four  times  a  day  very  valuable.  If 
obstinate  constipation,  a  course  of  Carlsbad 
waters  sometimes  more  efficacious. 

Joints,  diseases  of. 

Aconite,  430.    For  pains  in  inflamed  joints. 

Arsenic,  288.  Often  serviceable  in  rheuma- 
toid arthritis,  and  nodosity  of  joints.  Large 
doses  long  continued  necessary.  Action  ca- 
pricious, sometimes  useless,  at  others  re- 
markably good. 

Cod  liver  oil,  300.    When  strumous. 

Cold  douche.  63.    For  stiffness. 

Digitalis,  455.  As  fomentations,  (bee  In- 
flammation.) 

Galvanism,  67.    For  stiffness.  _ 

Iodine,  132.  Solution  injected  into  white 
swellings.  .  ,.  j 

Mercury,  237-240.  Locally  applied,  as 
Scott's  ointment,  in  chronic  inflammation 
of  i^nee— better  still  as  oleate  of  mercury. 

Turkish  bath,  67.    For  stiffness. 

Kidneys,  excessive  action  of. 

Spinal  ice-bag,  78. 


Lactation,  excessive. 

Alcohol,  333.  As  stout  often  useful — not 
always. 

Belladonna,  491.  Internally  or  externally 
or  both. 

Quinia,  561.    Has  been  recommended. 
Tobacco,  457.    With  lard  externally  said  to 
arrest  secretion  of  milk. 

Laryngismus  stridulus. 

Bromide  of  potassium,  145.  Whenimcom- 

plicated  except  with  convulsions. 
Cod  liver  oil,  302. 

Cold  sponging,  58.  Twice  or  thrice  daily — 
sometimes  immediately  successful — prevents 
convulsions.    Take  care  no  laryngitis. 

Cold  water  dashed  in  face,  59.  Often 
arrests  paroxysm. 

Lancing  gums,  59.  If  swollen,  red  and  hot, 
may  require  repetition. 

Lobelia,  546.    Has  been  employed. 

Spinal  ice-bag,  77. 

Worms,  removal  of,  59.  Treat  faulty  state 
of  mucous  membrane. 

Laryngitis. 

Aconite,  426.     In  spasmodic  laiyngitis  or 

catarrhal  croup  very  valuable. 
Silver,  nitrate  of,  233.     Powdered  or  in 

solution  to  chronically  inflamed  larynx,  as  in 

phthisis. 

Sulphurous  acid,  167.  Inhalation,  spray, 
or  fumigation. 

Lead  colic   {See  Poisoning  by 
Lead.) 

Lead  poisoning.   {See  Poisoning) 
Lepra.    {See  Psoriasis.) 
Leucorrhcea. 

Alkalies,  156.    A  weak  injection  when  ex- 
cessive secretion  from  glands  of  os. 
Alum,  214.    A  drachm  to  a  pint  of  water  as 

injection.    (See  p.  173.) 
Belladonna,   496.     With  tannin  as  bolus 
where  neuralgia  or  ulceration  of  os. 

When  disease  due  to  over-secretion  of 
mucous  glands  about  the  os,  and  much  pain 
present,  inject  soda:  bicarb,  one  drachm, 
tinct.  bellad.  two  ounces,  aq.  one  pint.  (See 

ref.)  _ 
Bicarbonate  of  potash  or  soda,  172.  Une 
drachm  to  a  pint  of  water  as  an  injection 
especially  when    discharge   alkaline  and 
copious.    (See  ref) 
Carbolic  acid.  319.    Diluted  as  injection  for 

vaginal  leucorrhcea. 
Cold  sponging,  60. 

Copper,  255.    Solutions  of  the  sulphate  as 

injections.  . 
Ergot,  551.    Said  to  be  useful  in  some  cases. 
Iron,  219.  Internally. 
Lead,  225.    As  injections. 
Lime-water,  192.    As  injection. 
Phosphate  of  lime,  195. 
Spinal  ice-bag,  78.  ,      .  j 

Tannin,  496.    As  injection.    If  os  ulceratea 
a  suppository  of  tannin  and  cocoa-nut  fat  to 
mouth  of  uterus.  , 
Vaginal    injections,  63.     Water  at  60 

degrees  F.  10  prevent  recurrence. 
ZiNC%  sulphate  of,  256.    Sometimes  added 
to  .alum  injections. 
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Lice. 

Essential  oils,  380.    (For  formulas,  see  ref.) 

Mercury,  236.  Nitrate  of  mercury  ointment 
or  corrosive  sublimate  wash  for  lice  on  all 
parts  of  the  body. 

The  body  louse  may  be  killed  by  essential 
oils,  as  rosemary,  or  by  powdered  pyre- 
thrum,  or  by  ointment  of  staphisagria.  The 
under  linen  should  always  be  boiled. 

  238.  The  oleate  destroys  lice  imme- 
diately, and  simultaneously  kills  the  ova. 

Staphisagria,  416.  As  oil  or  ointment  of  the 
powder. 


Lichen. 

Alkalies,  170.    (See  Pruritus.) 
Arsenic,  284.    Sometimes  useful. 
Cantharides,  385.  Internally. 
Chloroform,  334.    As  ointment  to  allay 
itching. 

Cyanide  of  potassium,  519.  Or  hydrocy- 
anic acid.    (See  Itching.) 

Mercury,  237.  Calomel  and  nitrate  of  mere, 
oint.  may  be  mixed,  and  tar  oint.  is  some- 
times added  in  patches  of  obstinate  lichen, 
especially  of  the  hands,  even  when  not 
syphilitic. 

Silver,  nitrate  of,  2  i.  The  nitrous  ether 
solution  to  be  painted  every  day  or  second 
day  on  a  patch  of  lichen  the  size  of  the  palm 
with  excessive  irritation. 

Sulphides,  121.    As  baths. 

Warm  bath,  56. 


Liver,  diseases  of. 

Nitric  acid  163.  In  long-standing  diseases, 
as  congestion  and  cirrhosis,  will  augment 
flow  of  bile  after  liver  has  struck  work  from 
excessive  use  of  mercury. 

Sulphates,  204.  In  purgative  natural  waters 
— small  doses  oft  repeated  —  sulphate  of 
potash  occasionally  poisonous. 


Locomotor  ataxy. 

Calabar  bean,  472.    Has  proved  very  bene- 
ficial. 


Loins,  pains  in. 

Lead,  224.    As  plaster,  when  pain  due  to 
weakness,  better  than  a  pitch  plaster. 

Also  useful  when  pain  due  to  uterine 
disease  or  piles. 


Lumbago. 

AcT^A  racemosa,  417.  Said  to  subdue  lum- 
bago more  effectually  than  any  other  remedy. 

Acupuncture,  76,  87.  Succeeds  best  when  loin 
muscles  of  both  sides  affected,  pain  being 
most  severe  on  to-and-fro  movement.  Needle 
to  be  run  an  inch  or  more  over  seat  of  great- 
est pain  on  each  side.  Sometimes  on  with- 
drawal cure  is  complete.  When  sciatica 
associated  with  it,  lumbago  hard  to  cure. 
Acupuncture  useless  when  high  fever  or 
when  acute  rheumatism  is  commencing. 

Belladonna,  491.  As  plaster  very  valuable 
for  persistent  remains  affecting  a  small 
spot. 

Capsicum,  390.  A  strong  infusion  applied  on 
lint. 


Lumbago  —  continued. 

Ether  spray,  76,  87.     Locally  applied  as 

freezing  mixture. 
Faradization,  87.    Almost  as  successful  as 

acupuncture. 
Galvanism,  70,  76.    Highly  useful.  _ 
Hot  flat  iron,  87.    The  back  to  be  ironed, 

a  piece  of  brown  paper  intervening. 
Ice  and  salt,  76,  87.    Locally  applied  as 

freezing  mixture. 
Iodide  of  potassium,  139. 
Morphia,    522.     Hypodermically  injected, 

often  successful  at  once. 
Nitrate  of  potash,  209.    Ten  grains  hourly 

or  every  two  hours  when  urine  scanty  and 

high  coloured,  becoming  turbid  on  cooling. 
Plaster  of  lead  or  pitch,  88.  Applied 

after  cure  effected. 
Poultices,  71.    Very  hot.    Should  be  con- 
tinued for  three  hours,  then  the  skin  covered 

with  flannel  and  oiled  silk. 
Thermic  hammer,  87. 
Turkish  bath,  67. 

Turpentine,  378.    In  twenty-drop  doses. 
Veratrum  viride,  408.    As  tincture,  said  to 
be  useful. 

Lungs,  hypostatic  congestion 

OF. 

Blisters,  107.    Flying  blisters  to  chest  and 
perhaps  along  pneumogastric  nerves. 

Lupus. 

Arsenic,  265.    Arsenous  acid  as  a  caustic. 
Blisters,  no.    In  erj'thematous  lupus. 
Iodine,  131.    As  tincture  or  liniment  to  edges 

and  around. 
Lead,  224.    Liq.  plumbi  with  one  or  two  parts 

glycerine,  applied  warm  after  crusts  removed 

in  milder  forms. 
Mercury,  241.    Ointments  in  erj'thematous 

lupus — calomel  oint.  in  scrofulous  and  tuber- 
cular lupus  of  children. 
Acid    nitrate    for  touching    summit  of 

tubercle  ;  if  application  painful,  cover  spots 

with  collodion. 
Silver,  nitrate  of,  231.   A  weak  solution 

gradually  strengthened  in  superficial  kinds 

of  lupus. 

Zinc,  256.  Chloride,  iodide  and  nitrate 
locally. 

Malaria. 

QuiNiA,  558,  559.  And  allied  alkaloids  (see 
Ague),  also  for  neuralgia  dependent  on 
malarial  poison.  -  - 

Turkish  bath,  65.  The  cautious  use  "of, 
for  those  suffering  from  various  diseases 
caused  by  long  residence  in  a  tropical 
climate. 

Mammary  abscess. 

Belladonna,  491.  (See  Breasts,  inflamma- 
tion of) 

Mercury  and  morphia,  oleate  of,  2^8 
Locally. 

Sulphide  of  calcium,  124.  Intem.ally  

occasionally  the  pain  is  temporarily  in- 
creased. 

Tobacco,  457.    The  leaves  as  a  poultice. 

Mania,  acute. 

ACT.EA,  419.  After  confinement  or  durinc 
pregnancy.  ° 
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Mania,  ACVT^—contimied. 

Bromide  of  potassium,  151 

Cannabis  indica,  548.  A  drachm  of  the 
tinct.  with  a  drachm  of  bromide  of  potas- 
sium. ^ 

Chloral,  357.  In  acute  and  puerperal 
mania.  ^ 

Cold  douche,  63.  In  maniacal  delirium- 
place  patient  in  a  warm  bath  during  the 
application. 

CoNiuM,  465.    The  juice. 

Croton  oil,  305.  As  a  purgative— a  quarter 
or  third  of  a  minim  every  hour. 

Hyoscyamia,  516.  In  violent  intermittent 
forms. 

Hyoscyamus,  516.  To'produce  sleep  and  calm 

violent  delirium. 
Morphia,  523.     Hypodermically  to  induce 

sleep. 

Opium,  532.  Many  cases  may  be  satis- 
factorily treated  with  opium  and  tartar- 
emetic. 


Measles. 

Aconite,  429.  To  moderate  the  catarrh  and 
bronchitis. 

Carbonate  of  ammonia,  188.  In  three  or 
five  grain  doses,  every  two  or  three  hours. 

Cold  affusion,  60.    At  commencement. 

Fat,  296.  Hands  and  feet  to  be  rubbed  with 
a  firm  fat  to  remove  heat  and  tightness  pro- 
duced by  rash. 

Mustard,  389.  As  bath  on  sudden  retroces- 
sion of  rash. 

Packing,  47.  Especially  on  retrocession  of 
rash. 

Purgatives,  204.  Must  be  given  with 
caution. 

Veratrum  viride,  407.    Has  been  employed. 

Megrim  and    Megraine.  {See 
Sick  Headache.) 

Melancholia. 

Bromide  of  potassium,  151.  For  towns- 
people, especially  women,  with  unendurable 
despondency. 

Camphor,  376. 

Musk,  324.    Also  castoreum. 

Meningitis. 

Antimony,  259.  Tartar-emetic  ointment  as 
counter-irritant  to  scalp  in  tubercular  men- 
ingitis. 

Bromide  of  .potassium,  149.  _  In  the  con- 
vulsions after  simple  meningitis. 

Croton  oil,  306.  Internally  in  hydroce- 
phalus supposed  to  remove  excess  of  fluid. 

Ice,  75.    In  a  bag  as  a  cap. 

Menorrhagia. 

Act^a,  418.  For  headache  accompanying 
profuse  menstruation. 

Bromide  of  potassium,  153.  Most  useful 
in  young  women  ;  if  loss  only  at  natural 
period  commence  bromide  a  week  before, 
and  discontinue  when  it  h.-is  ceased  till  a 
week  before  next  time. 

If  less  occur  every  two  or  three  weeks, 
give  bromide  continuously — ten  gr.  dose, 
but  more  when  organic  changes  in  womb. 

Cannabis  indica,  549.    Very  useful. 

Chloride  of  ammonium,  199.  For  head- 
aches. 


Menorrhagia — continued. 

Digitalis,    455.      Permanently  efficacious 

when  no  organic  disease,  often  temporarily 

so  when  there  is. 
Ergot,  550.    Of  great  use  in  all  forms,  even 

when    the     ha:morrhage    proceeds  from 

tumours. 

Oil  of  cinnamon,  382.    Drachm  doses. 
Phosphate  of  lime,  196.    In  anasmia  from 

excessive  menstruation. 
Quinia,  561.    Has  been  recommended. 
S  a  vine,  384.    When  due  to  want  of  tone  in 

the  utenis. 

Spinal  hot-water  bag,  79.  To  lower  dorsal 

and  lumbar  vertebra;. 
Tannin  and  gallic  acid,  311. 


Menstruation,  Disorders  of. 
{See  Amenorrhcea  and  Menor- 
rhagia.) 

Micturition,  frequent. 

Cantharides,  387.  In  women  who  micturate 
too  frequently  or  involuntarily  on  coughing, 
from  weakness  of  sphincter.  One  or  two 
drop  doses. 

Micturition,  painful. 

Alkalies,  178.  When  caused  by  uric  acid  in 
spicular  crystals  in  young  male  children. 
The  citrates  are  best  suited  for  this. 

Camphor,  376. 

Cannabis  indica,  549.  Said  to  relieve 
dysuria  and  strangury  ;  bloody  urine  said  to 
be  a  special  indication  for  this. 

Cantharides,  387.  A  drop  of  the  tincture 
(sometimes  five  required)  three  times  a  day 
for  frequent  desire  to  micturate  with  pain. 


Mosquitoes. 

Carbolic  acid,  323.  A  weak  solution  sponged 
over  the  body  to  keep  off  mosquitoes. 

Mouth,  diseases  of.    {See  Sto- 
matiiis.) 

Arsenic,  266.  In  a  peculiar  circular  rash  on 
the  tongue,  usually  in  children  .-issociated 
with  stomach  or  intestinal  di.sturbance,  or  a 
body  rash  ;  also  in  sloughing  of  the  mouth 
or  throat,  cancrum  oris,  &c. 

Chlorate  of  potash,  209.  In  ulceration  of 
gums  and  the  parts  of  the  tongue  and  cheek 
in  contact  with  this. 

In  follicular  and  phagedenic  ulceration. 

Chlorine  solution,  129.    In  ulceration. 

Creosote,  319.  Or  carbolic  acid  gargle  or 
wash  in  sloughing. 

Lime-water,  192.  In  inflammatory  and 
ulcerative  diseases.  .     ,     >  • 

Salicylic  acid,  576.  One  p.irt  (dissolved  in 
alcohol)  to  250  of  water  in  catarrhal  stoma- 
titis and  thrush.  . 

Silver,  nitrate  of,  232.  Applied  to  ulcers 
of  mouth. 

Sulphate  of  copper,  254.  Applied  solid  to 
indolent  sores  of  tongue. 

Solution  painted  over  edges  of  gums  in 
ulcerative  stomatitis,  but  generally  dried 
alum  is  better. 
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Mucous  MEMBRANE,  DISEASES  OF. 

Nitric  acid,  159.  When  reddened,  inflamed 
and  glazed. 

Mucous  TUBERCULES.     {See  Sy- 
philis.) 

Mumps. 

Mercury,  244.  The  third  of  a  grain  of  grey 
powder  three  or  four  times  a  day  very  useful, 
relieving  pain  and  swelling. 

Muscles,  aching  of,  from  exer- 
tion. 

AcT^A,  417.    In  a  general  "bruised  sensa- 
tion." 
Arnica,  48. 

Dripping  wet  sheet,  48.    Well  rub  after- 
wards. 
Turkish  bath,  64. 

Muscular  rigidity. 

Spinal  ice-bag,  77.  If  due  to  disorder  of 
nervous  centres. 


Myalgia. 

Belladonna,  490.  Often  successful  as  lini- 
ment, though  sometimes  an  opium  liniment 
better. 

Chloride  of  ammonium,  199. 
Ether,  70.    As  spray. 

Iodine,  131.  The  ointment  for  pain  in  the 
muscles  of  the  chest,  these  being  tender  on 
pressure,  but  the  skin  may  be  pinched  with- 
out pain. 

Opium,  521.  Poultices  or  frictions  with 
laudanum. 

P0ULTICE.S,  70.  Very  hot,  followed  by  applica- 
tion of  lint  and  oilskin. 

NiEVUS. 

Zinc,  256.  Chloride,  iodide,  and  nitrate 
locally. 

Nervous  headache.    {See  Sick 
Headache.) 

Nervousness. 

Bromide  of  potassium,  151.  Especially  for 
women  who  are  despondent,  irritable  and 
sleepless,  from  overwork,  grief,  worry,  &c., 
often  connected  with  migraine. 

Chloral,  357.  When  restlessness  and  de- 
bility. 

Chloroform,  335.  As  spirits  of  chloroform 
internally. 

Cold  sponging,  60.  When  from  close  rooms, 
&c. 


Nettle  rash.    {See  Urticaria.) 
Neuralgia. 

Aconite,  420,  421.  As  ointment  or  liniment, 
especially  when  fifth  nerve  affected,  also  in 
neuralgic  sick  headache— sometimes  veratria 


Neuralgia — continued. 

better.  Spinal  irritation  and  intercostal 
neuralgia  generally  yield  better  to  bella- 
donna preparations. 

Alcohol,  329.  With  much  volatile  ether — 
care  must  be  taken  in  prescribing  it. 

Arsenic,  287.  In  various  neuralgias,  also  in 
angina  pectoris. 

Atropia,  496.  Hypodermically— generally 
morphia  better. 

 506.  Trousseau's  method — give  one- 
fifth  gr.  extr.  bell,  every  hour  til!  giddiness 
induced,  then  lessen  dose,  but  continue  the 
medicine  for  several  days. 

Belladonna,  491  and  505.  The  liniment  or 
the  ointment  of  atropia  sometimes  useful  in 
facial  neuralgia. 

Bromide  of  potassium,  153.  Occasionally 
relieves. 

Cannabis  indica,  548.  Has  been  found  use- 
ful. 

Capsicum,  390.    A  strong  infusion  on  lint 

covered  with  gutta  percha. 
Carbonic  acid  gas,  116.  Injected  into  vagina 

for  neuralgia  of  uterus. 
Chamomile,  578.     In  neuralgia  of  the  fifth 

nerve. 

Chloral,  358.    Sometimes  relieves. 

Rubbed  with  an  equal  weight  of  camphor 
and  painted  on  painful  part  or  gently  rubbed 
in,  often  useful  in  neuralgia,  pleurodynia, 
and  toothache. 

Chlorate  of  potash,  210.  Has  been  re- 
commended in  facial  neuralgia. 

Chloride  of  ammonium,  19^.  In  half- 
drachm  doses  in  facial  neuralgia,  much  used 
also  for  all  neuralgias. 

Chloroform,  334.  Occasionally  useful  lo- 
cally. As  spray  for  neuralgia  of  uterus. 
Two  or  three  drops  on  cotton  wool  in  ear 
for  faceache  and  toothache. 

  343-  Inhalation. 

CoNlUM,  464.  Internally. 

Counter-irritation,  109.  A  blister  to  temple 
or  behind  the  ear  of  the  greatest  service  in 
frontal  and  facial  neuralgia — that  depending 
on  a  diseased  tooth  often  yields  to  a  blister, 
also  the  migratory  neuralgia  pains  in  nervous 
women  and  intercostal  neuralgia  left  by 
shingles.  Blisters  should  be  applied,  ac- 
cording to  Anstie,  to  a  posterior  branch  of 
the  spinal  nerve-trunk  from  which  the  pain- 
ful nerve  issues. 

If  blistering  paper  does  not  succeed  in 
neuralgia  a  stronger  preparation  to  be 
tried. 

Croton-chloral,  359.  Five  grain  doses, 
especially  in  facial  neuralgia,  in  that  due  to 
carious  teeth,  in  that  of  the  neck  and  back 
of  head,  in  dysmenorrhoaal  neuralgia,  and 
in  epileptiform  tic. 

Ergot,  551.    Said  to  be  useful. 

Ether,  344.  As  spray  sometimes  relieves  per- 
manently, often  only  temporarily. 

Gelsemium,  480,489.  In  neuralgia  of  dental 
branches  of  the  fifth. 

Hvdrocvanic  acid,  S19.  And  cyanide  of 
potassium  formerly  employed  locally. 

HVOSCYAMUS,  516. 

Iodoform,  353.     As  saturated  solution  in 

chloroform  locally. 
Iron,  219.    When  associated  with  ana;mia, 

but  no  organic  cause.    Moderate  doses  only 

required. 

Morphia,  olkate  of,  240.     One  or  two 

grains  to  a  drachm,  locally. 
Nitrite  of  amvl,  368.     Inhalation  when 

fifth  nerve  affected. 
Oil  of  peppermint,  380.     To  be  painted 

over  the  part  in  facial  neuralgia. 
Opium,  522.    The  liniment  rubbed  in  or  a 
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hypodermic  injection  of  morphia— sometimes 
a  single  injection  will  cure  old-standing 
cases,  if  not  it  may  be  repeated  every  second 
day  or  so  for  some  time. 

Phosphorus,  292.  From  i-iooth  to  i-i2th 
grain  every  three  hours.  Very  useful  in 
all  forms  of  neuralgia,  especially  when  un- 
complicated. 

QuiNiA,  559,  In  periodical  neuralgia,  whether 
malarial  or  not,  large  doses  should  be  given 
just  before  the  expected  attack. 

Useful  also  in  small  frequently  repeated 
doses  in  other  neuralgias,  especially  of  the 
supra-orbital  nerve. 

Spinal  ice-bag,  78. 

Stramonium,  519.    Has  been  used. 

Valerianate  of  zinc,  384.  Or  of  ammonia 
in  neuralgia  of  face  or  head. 

Veratria,  406.  An  ointment  of  the  phar- 
macoposial  strength  enough  for  the  face,  but 
stronger  ones  necessary  for  sciatica  and 
other  neuralgias,  also  for  the  pain  consequent 
on  shingles. 

 408.  Tinct.  of  veratrum  viride  said 

to  be  useful. 

Nightmare. 

Bromide  of  potassium,  153. 

Night  screaming. 

Bromide  of  potassium,  152.  In  children's 
attacks  of  night  screaming  often  associated 
with  squinting.  Digestive  organs  to  be 
attended  to  also. 

Nipples,  sore. 

Arnica,  294.    The  cerate. 
Brandv-and-water,  191.     To  be  used  as 

lotion  before  delivery  and  after  each  sucking 

to  prevent  cracking.     Nipples  should  be 

washed  and  dried  immediately  after  child  is 

removed.    (See  p.  325.) 
Collodion,    294.      Sometimes   applied  to 

chapped  nipples. 
Glycerine,  294.    Of  starch  or  with  eau  de 

Cologne. 
Lime-water,  191.    As  lotion. 
Sulphurous  acid,  167.     Solution  neat  or 

diluted,  constantly  applied. 
.  294.    With  equal  quantity 

of  glycerine  as  lotion. 
Zinc  shield,  191.    Constantly  worn. 

Nodes. 

Iodide  of  potassium,  132,  137.  As  ointment 
in  conjunction  with  internal  use. 

Mercury,  oleate  of,  239.  Externally  very 
valuable. 

Nose,  diseases  of. 

Ammonia,  187.  Inhalations,  in  pain  and  in- 
flammation of  no.se  and  frontal  bones. 

Cod  liver  oil,  300.    For  chronic  discharge. 

Glycerine  of  tannin,  309.  For  brushmg 
out  inside  of  nose  when  excoriated  after 
measles,  scarlatina,  &c.  Also  for  impeti- 
ginous eruptions  of  inside  of  nose,  most 
severe  where  hair  grows— epilation  sometimes 
needful.  Glycerine  of  starch  or  zinc  oint- 
ment applied  often  is  a  good  supplementary 
application. 

 309.   In  the  discharge 

of  greenish  black  stinking  mucus. 


Nutrition,  impaired. 

Cod  liver  oil,  301.    Especially  in  children. 
i^iME,  194.     As  lime-water  or  carbonate  of 
lime.    Small  doses  as  good  as  large. 

Nymphomania. 

Bromide  of  potassium,  153.  Large  doses 
required,  at  least  twenty  grs.  three  times  a 
day. 

Camphor,  376. 

Obesity. 

Alkalies,  177.  Solutions  of  oxides  or  bicar- 
bonates.    Use  very  questionable. 

—  17?-  Liquor  potassse.  This  usually,, ' 

however,  fails. 

Vinegar,  162.  A  remedy  to  be  strongly  con- 
demned, as  it  only  reduces  obesity  at  the 
expense  of  serious  injury  to  the  body. 

CESOPHAGUS,  STRICTURE  OF. 

Nutritive  enemata,  86.  When  swallowing 
impossible.    For  directions,  see  ref 

Onychia.    {See  Paronychia.) 
Ophthalmia. 

Alum,  211.  Eight  grains  to  one  ounce, 
applied  every  quarter  or  half  hour  in  simple 
and  especially  in  purulent  ophthalmia  of 
children. 

Antimony,  264.  As  tartar-emetic  i-36th  to- 
i-48th  grain  three  or  four  times  a  day  in 
strumous  ophthalmia.  Sharp  purgation  at 
commencement  useful. 

Carbonic  acid  gas,  116.  Said  to  relieve 
pain  and  photophobia  of  scrofulous  ophthal- 
mia when  applied  to  the  eye. 

Cod  liver  oil,  300.    When  strumous. 

Opium,  disagreeable  symptoms 
OF.  [See Poisonivg by  Opiiitn.) 

Orchitis. 

Antimony,  262.    As  tartar-emetic  in  acute 

orchitis.    (See  Inflammation.) 
Ice  locally  applied,  75.   Also  in  neuralgia 

of  the  testis. 

Otitis.    {See  Ear,  Diseases  of, 
and  Oiorrh(Ka.) 

Otorrhoea, 

Aconite,  430.    In  otitis. 

Alum,  211.  Strong  solution  (sixty  grains  to- 
one  ounce)  but  inferior  to  glycerine  of  tannic 
acid. 

Cod  liver  oil,  300.    When  chronic. 

Glycerine  of  tannin,  309.  Meatus  to  be 
filled  and  plugged  with  cotton  wool— not  in 
acute  inflammation  of  meatus. 

Lead,  224.  Solutions  of  acetate  or  diacetate 
as  injection,  especially  when  acute  stage 
just  subsided— in  later  stages  stronger  as- 
tringents needed. 

Lime-water,  191.  As  a  wash  when  active 
inflammation  present.  In  chronic  cases  far 
inferior  to  astringents  such  as  glycerine  ol 
tannin. 


INDEX  TO  DISEASES. 


Ovarian  tumours. 

Iodine,  132.  Ten  02.  of  tincture  injected 
after  tapping. 

Overwork. 

Bromide  of  potassium,  151.  When  insom- 
nia, bad  dreams  and  irritability. 

Opium,  533.  A  drop  of  laudanum  with  two 
of  tinct.  nucis  vom.  tliree  or  four  times  a 
day  for  headaches  with  flushings  and  dys- 
pepsia. 

Phosphate  of  lime,  196.  May  be  combined 
with  phosphate  of  iron  and  carbonate  of 
lime.    A  grain  of  each  for  a  dose. 

Phosphorus,  293.  In  depression  from  over- 
work. 

Sea  bathing,  46. 

OXALURIA. 

Mineral  acids,  161.  When  eructations  of 
sulphuretted  hydrogen. 

OZCENA. 

Acetate  of  alumina,  212.  Irrigation. 

Alum,  212.  Nose  to  be  well  irrigated  with  a 
solution,  a  drachm  to  a  pint. 

Bismuth,  222.  With  equal  quantity  of  Vene- 
tian calc  in  chronic  non-syphilitic  ozcena  to 
be  snuffed  up  after  clearing  the  nose  by 
strongly  blowing  it.  Mercurial  powders 
better. 

Carbolic  acid,  319.  A  weak  solution  as 
injection. 

Glycerine  of  tannin,  212.  Irrigation. 

Mercury,  ^  242.  White  or  red  precipitate 
with  58  times  its  weight  of  sugar  snufled  up 
after  clearing  the  nose  in  the  non-syphilitic 
form. 

 243.    Ointment  of  the  nitrate  in 

syphilitic  form.    (See  "Syphilis.") 

Tannin,  309.  Or  glycerine  of  tannin,  even  if 
syphilitic. 


Pain.  {See  Neuralgia,  Colic,  &^c.) 

Atropia,  496.  Hypodermically  in  local  pain, 
in  neuralgia,  .sciatica,  glaucoma,  &c.  When 
it  succeeds,  effects  more  lasting  than  those 
of  morphia. 

Belladonna,  506.    Best  remedy  for  every 

kind  of  pain  in  pelvic  viscera  (Anstie). 
Bichloride  OF  methyline,  344.  Inhalation 

produces  general  ana;sthesia. 
Cakijolic  acid,  314.    As  local  anaisthetic. 
Chloral,  358.    Sometimes  relieves  neuralgia, 

chronic  rheumatism,  gall  stones,  colic,  gas- 

tralgia,  and  even  cancer. 
Chloroform,  334.  Locally,  generally  inferior 

to  other  antcsthetics. 
  334-     Two  or  three  drops  on 

cotton  wool  introduced  into  the  ear  for  face- 
ache  or  toothache. 

Vapour  on  raw  surface  of  cancers,  neu- 

ralgi.i  of  uteru.s,  a  photophobic  eye,  &c. 
 : — ■  337-     As  vapour  to  produce 

gener.il    ana;sthesia.     (See    ref.    for  full 

directions.) 

 :   342'    Inhalation  in  renal  and 

biliary  colic. 

Co.viuM,  464.  In  cancer,  rheumatism,  neu- 
ralgia, &c. 

Ether,  344.  As  spray  for  local  ana:sthesia, 
also  inhalation  to  produce  general  ana;s- 
thesia.    (See  ref.) 


Pain — continued. 

Iodoform,  353.  A  suppository  in  painful 
diseases  of  rectum  and  bladder. 

Opium,  521.  Poultices  containing  laudanum 
used  in  inflammation.  Linim.  opii  rubbed 
in  relieves  neuralgias,  pleurodynia  and 
myalgia  ;  preparations  of  opium  or  morphia 
are  applied  to  irritable,  cancerous  and  sim- 
ple sores. 

 522.  The  hypodermic  injection  of  mor- 
phia extensively  employed  to  relieve  pain. 
The  unpleasant  symptoms  often  accom- 
panying its  administration  may  usually  be 
obviated  by  combining  it  with  a  twentieth 
part  of  atropia.  At  first  not  more  than  a 
sixth  of  a  grain  of  morphia  should  be 
injected.  A  single  injection  sometimes  cures 
recent  and  even  long-standing  sciatica  and 
neuralgia.  Useful  in  lumbago,  pleurodynia 
and  toothache.  Occasionally  required  in 
pleurisy  or  pneumonia  if  the  suffering  is 
severe  or  persistent.  Valuable  in  renal, 
biliary  and  intestinal  colic. 

 527.    An  injection  of  laudanum  and 

starch  useful  in  pain  of  bowels  or  organs 
near  the  rectum,  such  as  cystitis  or  uterine 
diseases  ;  opium  and  gall  ointment  excellent 
for  painful  bleeding  piles  and  fissures  of 
anus. 

  532.    In  chronic  cases  it  is  best  to  try 

first  all  other  methods  of  easing  pain,  as  an 
opiate  soon  loses  its  influence. 

Stramonium,  518.    As  ointment. 

Warm  injections,  85.  Soothe  the  pain  of 
cystitis,  prostatitis,  abscess  of  the  prostate 
and  pelvic,  and  abdommal  pains  generally. 


Palpitation. 

Aconite,  430. 

Camphor,  376.  In  nervous  palpitation. 
Hot  foot  bath,  57. 


Paralysis. 

Belladonna,  504.  When  depending  on 
chronic  inflammation  of  the  cord.  Brown- 
S^quard  gave  ergot  internally,  applying 
belladonna  as  plaster  or  ointment  along  the 
spine. 

Calabar  bean,  471.  In  general  paralysis 
of  insane,  also  in  progressive  muscular 
wasting  without  much  mental  disorder.  Also 
in  some  cases  of  long-standing  hemiplegia  ; 
sometimes  in  paraplegia,  locomotor  ataxy, 
and  writer's  cramp. 

Cannabis  indica,  549.  For  retention  of 
urine  from  spinal  disease. 

Counter  -  irritation,  no.  By  blistering 
fluid  in  peripheral  paralysis  of  seventh  nerve. 

Krgot,  551.    Said  to  be  useful  in  paraplegia. 

Nux  vomica,  541.  Or  strychnia  recommended 
by  Brown-Siiquard  in  paraplegia  from  soft- 
ening and  wasting  of  cord.  Often  useful  in 
motor  paralysis. 

Phosphorus,  293.    In  hysterical  paralysis. 

Strychnia,  537.  hi  all  forms  (except,  ac- 
cording to  Barwell,  in  cerebral  and  spinal 
paralysis).  (See  ref)  Dose  recommended 
from  i-8oth  to  i-i2th  grain. 

Paronychia. 

Mercury,  237.  As  ointment  applied  for  tea 
minutes  every  hour.  Poultices  at  other 
times. 

Nitrate  of  lead,  237.  Dusted  on  diseased 
tissues  night  and  morning. 
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Parturition.    {See  Confinement.) 
Pediculi.    {See  Lice.) 
Pemphigus. 

Arsenic,  284.  Largest  dose  five  min.  liq. 
arsenicalis  three  times  a  day,  not  on  empty 
stomach.    (See  ref.) 

Pericarditis.  {See  Heart,  Diseases 
of-) 

Periostitis.    {See  Nodes:) 

Iodide  of  potassium,  137-8.  In  syphilitic 
childreii ;  also  in  non-syphilitic  periosteal 
thickenings. 

Mercury  and  morphia,  oleate  of,  238. 
Locally. 

Peritonitis.   {See  also  Puerperal 
Peritonitis.) 

Opium,  527.    To  quiet  intestinal  movements. 
Poultices,  70.    Large,  hot  and  frequently 

renewed.    Should  be  thin  and  covered  with 

cotton  wool. 

Perspiration,  excessive. 

Atropia,  493.  In  sweating  of  phthisis  and 
exhausting  diseases.    (See  Phthisis.) 

Belladonna,  492.  As  liniment  locally  to 
affected  part,  also  tincture  internally  espe- 
cially in  weakly  children  who  perspire 
profusely. 

Ergot,  550.    Said  to  arrest  sweating. 

Lead,  225.  As  ointment  of  equal  parts  of 
emp.  plumb,  and  linseed  oil  spread  on  linen 
and  wrapped  round  the  feet  when  they 
sweat — to  be  renewed  every  third  day  for 
nine  days. 

Oils,  296.    Rubbed  into  the  whole  skin  to 

prevent  sweating  accompanying  exhausting 

diseases  as  phthisis  ;  but  sponging  with  a 

weak  acid  wash  better. 
Opium,  533.   As  Dover's  powder  may  succeed 

after  zinc  has  failed. 
QuiNiA,   560.     In   exhausting    diseases  as 

chronic  phthisis.    If  a  small  dose  fail,  one 

of  six  or  eight  grs.  at  once  or  in  portions 

repeated  hourly. 

In  many  cases  a  night  draught  of  quinia, 

sulphate  of  zinc,  and  sulphuric  acid  very 

useful. 
Spinal  ice-bag,  78. 
Sponging,  very  hot,  57.    In  phthisis. 
Sponging  with  acidulated  water,  156. 
Tannin  or  gallic  acid,  311. 
Zinc,  oxide  of,  258.    In  two-grain  doses 

nightly    to    control    profuse  colliquative 

sweating. 

Pharyngitis.  {See  Throat,  Sore.) 
Phlebitis. 

A  blister,  lop.  Over  course  of  inflamed 
superficial  vein. 

Phlegmasia  dolens. 

Hamamelis,  313. 


Photophobia.   {See  Eye,  Diseases 
of;  also  Conjunctivitis.) 

Phthisis. 

Alcohol,  333.  Brandy  and  milk  before  break- 
fast. 

Arsenic,  5.  When  red,  smooth,  clean  "irri- 
table" tongue. 

 ;   266-  As  cigarettes — caution  re- 
quired.   (See  ref) 

  278.    Useful  in  the  diarrhoea. 

  288.  Probably  diminishes  tempe- 
rature. 

Atropia,  493.  i-2ooth  to  i-iooth  hypoder- 
mically,  or  i-7oth  to  i-5oth  or  even,  in 
exceptional  cases,  i-zoth  in  pill,  to  check 
excessive  perspiration. 

Belladonna,  490.  Liniment  or  plaster  for 
hypersensitiveness  of  the  muscles  of  the 
chest. 

Benzoin,  381.  One  drachm  of  the  comp. 
tinct.  in  boiling  water  as  inhalation  to 
lessen  cough  and  expectoration  in  chronic 
phthisis. 

Blisters,  109.  In  chronic  or  fibroid 
phthisis. 

Brandy,  333.  Or  rum  and  milk  before  break- 
fast. 

Chloral,  357.  To  produce  sleep,  allay  cough, 

and  check  sweating. 
Chlorate  of  potash,  210.    A  concentrated 

solution  to  be  drunk  ad  libitum. 
Chloroform,  336.    With  glycerine  or  honey 

for  the  cough  in  fibroid  phthisis. 
Cod  liver  oil,  301.   Very  valuable  in  nearly 

all  forms  of  this  disease,  especially  at  com- 
mencement.   (See  ref) 
Counter-irritation,  109.    Only  to  relieve 

pain  in  acute  forms,  as  iodine  liniment  ; 

quiets  cough  and  diminishes  expectoration 

in  chronic  or  fibroid  phthisis. 
Creosote,  321.  Tar,  or  carbolic  acid  to  check 

expectoration. 
Croton-chloral,  364.    In  the  night  cough. 
Croton  oil,  304.  With  or  without  liq.  potassa; 

as  counter-irritant  to  chest.    Caution  must 

be  used. 

Enemata,  526.    Of  starch  and  laudanum  for 

the  diarrhoea. 
Gelsemium,  485.    For  the  cough._ 
Glycerine,  307.    In  last  stage  with  water  as 

wash  for  dry  shiny  mouth. 
Hypophosphites,  197.    Of  lime  or  soda, — 

should  be  given  alone.    Most  useful  in  early 

stage  and  in  young  subjects. 
Iodine,   130.     As  liniment  painted  under 

clavicles  in  chronic  forms  to  allay  harassing 

cough  and  to  check  secretion. 
 133.  As  inhalation  in  chronic  phthisis 

to  lessen  expectoration  and  cough. 
Ipecacuanha,  400.     Spray  to  throat  when 

bronchial  asthma  and  emphysema  combined 

with  fibroid  phthisis. 
Mercury,  247.    The  hundredth  of  a  grain  of 

corrosive  sublimate  every  two  or  three  hours 

in  diarrhoea. 
Opium,  525.    Or  morphia  in  a  viscid  vehicle 

for  cough,  especially  where  this  is  due  to 

inflamed  condition  of  throat— morphia  lozen- 
ges very  useful  here. 
 533.    As  Dover's  powder  for  night 

sweats. 
Oxygen,  112. 

Phosphate  of  lime,  196.    In  diarrhoea. 

 ig6.    In  chronic  forms 

of  phthisis  with  little  or  no  fever. 
Quinia,  560.    In  .-icute  phthisis  to  reduce  tem- 

peratuie.  chronic  phthisis  to  check 
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Phthisis — continued. 

sweating.  If  a  small  dose  fail,  a  dose  of  six 
or  eight  grs.  administered  at  once  or  in  por- 
tions repeated  hourly. 

Salicylic  acid,  576.  In  five  gr.  doses  for 
foul  breath  and  offensive  e.xpectoration. 

Sea  bathing,  46.  If  chronic,  little  or  no 
fever,  without  active  deposition  of  tubercle 
or  scrofulous  pneumonia. 

Silver,  nitrate  of,  233.  Sometimes  in- 
jected into  trachea.    (See  ref. ) 

Sponging,  very  hot,  57.  For  excessive  per- 
spiration. 

Sulphuric  acid,  165.    With  sulph.  zinc,  to 

check  perspiration. 
Sulphurous  acid,  167.    Inhalation,  .spray  or 

fumigation  in  chronic  phthisis. 
Turkish  b.a.ths,  64.    For  the  cough. 
Vinegar,  165.     With  laurel  water  to  check 

sweats. 


Piles. 

Aloes,  581.    To  gently  relieve  bowels. 
Bromide  of  potassium,  144.    In  five  parts 

glycerine  locally  to  ease  pain. 
Calomel,  311.   As  ointment. 
Castor  oil,  305. 

Cold  injection,  63.    Half  a  pint  before 

going  to  stool  every  morning. 
Gallic  acid,  311.    With  opium  as  ointment. 
Ham.\melis,  313.    As  lotion  or  injection  as 

well  as  by  mouth  in  piles,  whether  bleeding 

or  not. 

Ice,  75.  Locally  applied  for  pain  after  opera- 
tion. 

Lead,  224.  As  pla.ster  for  pain  in  back  due  to 
piles. 

Nitric  acid,  164.  Strong,  applied  to  in- 
ternal piles,  also  to  granular  or  ulcerated 
piles.  Half-ounce  or  one  ounce  to  half  a 
pint  of  water  as  lotion  for  bleeding  piles. 

Opium,  528.  Mixed  with  gall  ointment,  an 
excellent  application  for  painful  bleeding 
piles.    Mild  purgatives  also  required. 

Rhubarb,  585.  About  ten  grs.  of  the  root  to 
be  chewed  nightly  if  a  laxative  is  needed. 

Useful  also  in  haemorrhoidal  swellings  of 
pregnancy. 

Sulphur,  120.  Five  to  ten  grs.  with  one 
drachm  conf.  senn.  in  the  morning  as  a  lax- 
ative. 


Pityriasis. 

Borax,  172.  Saturated  solution  locally 
severally  times  a  day  in  pityriasis  of  scalp. 
If  not  successful  try  it  as  glycerine  of  borax. 

Glycerine  of  borax,  307.  In  pityriasis  of 
scalp. 

Lead,  224.    Liq.  plumb,  two  oz.,  glycerine 

two  oz.,  to  four  oz.  of  water  as  lotion. 
Mercury,  237.    Citrine  ointment  especially 

when  pityriasis  of  hairy  parts  of  face.  Often 

well  to  add  tar  ointment. 
Sulphurous  acid,  167.    With  glycerine  in 

conjunction  with  warm  baths. 


Pityriasis  versicolor. 

Mercury,  137.  The  bichloride  in  solution  two 
grs.  to  the  oz.  of  water  as  a  lotion. 

  238.    The  olcatc  of  mercury  with 

ether  applied  with  a  camel-hair  pencil. 

SuLPiiuHuus  ACID,  167.  'J'hc  B.  P.  acid  with 
glycerine  ;  warm  baths  should  also  be  em- 
ployed. 


Pleurisy. 

Aconite,  427.    Has  marked  effect. 

Antimony,  262.  As  tartar  emetic.  (See  In- 
flammation.) 

Blisters,  107.  Large  and  flying  after  subsi- 
dence of  inflammation  and  fever,  to  further 
absorption  of  the  fluid.  The  vesication,  if 
any,  should  be  healed  at  once. 

Cod  liver  oil,  300.    In  chronic  form. 

Iodide  of  potassium,  139.  To  quicken 
absorption  of  inflammatory  effusions. 

Iodine,  131.  As  liniment  to  chest  to  promote 
absorption. 

 132.    Solution  (weak  at  first)  injected, 

after  tapping  the  injection,  —  may  contain 
other  disinfectants. 

Morphia  injection,  522.  Occasionally 
needed  for  severe  pain.  , 

Packing,  48. 

Potash,  180.  As  liquor  potassje  is  occasion- 
ally employed  in  pleurisy  to  promote  the 
absorption  of  the  inflammatory  formations, 
but  it  is  unadvisable  to  use  it  long. 

Poultices,  7c.  Large,  hot,  and  firequently 
renewed. 

Sinapisms,  388.  Large. 

Veratrum  viride,  407.  Opinions  differ  as  to 
whether  it  should  be  used  in  sthenic  or 
asthenic  forms. 


Pleurodynia. 

Actea  racemosa,  419.  When  pleurodynia 
due  to  uterine  derangements. 

Belladonna,  71,  491.  Generally  liniment 
best,  sometimes  the  plaster  better. 

Blistering,  hi.  Sometimes  strong  vesica- 
tion necessary. 

Chloral,  359.  Made  liquid  with  equal  weight 
of  camphor,  and  rubbed  gently  in. 

Croton  oil,  306.  Has  been  recommended  in 
obstinate  pleurodynia. 

Ether,  71.  As  spray  sometimes  immediately 
and  permanently  removes  pain. 

Iodine,  131.   As  a  liniment. 

Mustard,  131.    As  poultice. 

Opium,  521.  The  liniment  may  be  rubbed 
in,  or  sometimes  a  hypodermic  injection  of 
morphia  may  be  necessary. 

Poultices,  71.  Very  hot ;  followed  by  appli- 
cation of  lint  and  oilskin  ;  belladonna  lini- 
ment generally  better. 


Pneumonia. 

Aconite,  427.    Has  marked  effect. 

Antimony,  17.  Small  frequent  doses  of  tartar 
emetic  when  skin  hot  and  dry — better  here 
than  aconite. 

— ;  262.  At  commencement.  If  pa- 
tient weak  must  take  alcoholic  stimulants 
as  well. 

Blusters,  107.  Lessen  the  pain  ;  should  be 
used  in  moderation. 

Morphia  injection,  522.  Sometimes  needed 
for  severe  pain. 

Packing,  48.  Some  pack  the  chest  only,  re- 
newing hourly. 

Phosphorus,  293.  Especially  when  typhoid 
symptoms. 

Poultices,  70.    Large  and  hot.    To  encircle 

whole  chest  in  children. 
Quinia,  560.    To  reduce  temperature. 
Salicylic  acid,  576.    And  salicylate  of  soda 

reduce  temperature,  but  do  not  seem  to 

shorten  fever. 
Sinapisms,  388.  Large. 
Veratrum  viride,  .107.     Opinions  difler  as 

to  whether  it  should  be  used  in  sthenic  or 

asthenic  forms. 
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Poisoning  generally. 

Sulphate  of  zinc,  257.    The  best  emetic. 

Poisoning  by  acids. 

Alkalies,  176.    The  least  irritating  to  the 

stomach  to  be  selected. 
Magnesia,  oxide  of,  189. 

Poisoning  by  alcohol. 

Cold  douche,  62.      Poured  for  some  time 

from  a  height  on  to  the  head. 
Cold  water,  39.    Smartly  sprinkled  on  face. 

Poisoning  by  alkalies. 

Acids,  163.  Dilute. 

Poisoning  by  antimony. 

Alkalies,  176. 

Tannin,  264,  551.    Or  strong  tea  or  coffee. 

Poisoning  by  arsenic. 

Bicarbonate  of  magnesia,  176.    Or  other 
alkalies. 

Charcoal,  114.    Half  an  ounce  or  more. 
Oxide  of  magnesia,  189. 


Poisoning  by 

ATROPIA. 


BELLADONNA  OR 


Alkalies,  176.  Especially  bicarb,  of  mag- 
nesia in  poisoning  by  alkaloids. 

Ammonia,  186.    Breathed  into  air  passages. 

Charcoal,  114.  In  poisoning  by  belladonna. 
Half  an  ounce  or  more  must  be  given. 

Lime-water,  514.    Has  been  recommended. 

Phvsostigma,  511.  Possibly. 


Poisoning  by  chloral. 

Phvsostigma,  478. 

Strychnia,  359.  The  antidote  according  to 
Liebreich. 

Poisoning  by  lead. 

Alkalies,  176.  Especially  bicarbonate  of 
magnesia  in  poisoning  by  metallic  salts. 

Iodide  of  potassium,  139    In  chronic  cases. 

Lukewarm  drinks,  226.  Or  sulphate  of 
soda,  sulphate  of  magnesia,  or  freshly  pre- 
cipitated sulphide  of  iron  ;  promote  vomiting 
—  use  stomach  pump— give  milk  with  white 
of  egg  in  acute  lead  poisoning: 

Sulphides,  121.    As  baths  in  chronic  form. 

Poisoning  by  mercury. 

Alkalies,  176.  Bicarbonate  of  magnesia  best. 
Baths,  250.    Simple  or  sulphurous. 
Charcoal,  114.    In  poisoning  by  corrosive 

sublimate,  half  an  ounce  or  more  must  be 

given. 


Poisoning  by  nitrate  of  silver. 

Alkalies,  176.    Especially  the  bicarbonate  of 

magnesia. 
Chloride  of  sodium,  199. 


Poisoning  by  opium  or  morphia. 

Ammonia,  186.    Breathed  into  air  passages. 

Atropia,  509.  Quarter  to  half  a  grain  hypo- 
dermically. 

Bicarbonate  of  magnesia,  176. 

Bromide  of  potassium,  154.  Controls  dis- 
agreeable effects  of  medicinal  doses  of 
opium  ;  20  grs.  an  hour  before,  and  the  same 
dose  two  hours  after,  the  opiate. 

Charcoal,  115.    Half  an  ounce  or  more. 

Cold  douche,  62.  Poured  for  some  time 
from  a  height  on  the  head. 

Cold  water,  39.    Smartly  sprinkled  on  face. 

Stomach  pump,  530,  551.  Rouse  patient, 
keep  him  constantly  moving  to  prevent 
sleep,  give  strong  coffee,  apply  cold  affusion 
to  head,  and  if  necessary  adopt  artificial 
respiration. 

Poisoning  by  oxalic  acid. 

Lime,  192.    Salts  of 
Oxide  of  magnesia,  189. 

Poisoning  by  phosphorus. 

Copper  salts,  293.  Better  than  turpentine. 
Turpentine,  293. 

Poisoning  by  physostigma. 

Atropia,  510.  One-fiftieth  to  one-thirtieth  of 
a  grain  hypodermically,  repeated  till  effects 
evident. 

Chloral,  359.    The  antidote. 

Poisoning  by  picrotoxine. 

Chloral,  359.    The  antidote. 

Poisoning  by  strychnia. 

Alkaline  bicarbonates,  176.  Magnesia 
best. 

Calabar  bean,  467.    As  an  antidote. 

Charcoal,  115.    Half  an  ounce  or  more. 

Chloral,  359.    The  antidote,  see  p.  544. 

Nitrite  of  amyl,  368.  Inhalation. 

Stomach  pump,  540.  If  available  before 
tetanic  symptoms,  animal  charcoal,  tannin 
solution  of  iodine,  chloroform  itihalation, 
injection  of  curare  or  of  methyl  and  ethyl 
compound  of  strychnia,  brucia  or  of  thebaia, 
artificial  respiration,  fats. 

Pregnancy.    (^See  Vomiting.) 

AcTM\,  419.  To  prevent  miscarriages  in  irri- 
table or  prolapsed  uterus.  /■  •  u  r  » 

Bromide  of  potassium,  152.  For  frightful 
delusions  in  later  months. 

Sea  bathing,  44.  In  earlier  months,  unless 
there  have  been  several  miscarriages  or  the 
patient  is  of  very  excitable  temperament. 

Prolapsus. 

Alum,  211.     In  solution,  six  grains  to  the 

ounce,  in  prolapsus  ani  and  uteri. 
Ice,  75.     Locally  applied  in    prolapsus  ot 

rectum  or  uterus  when  p.Trts  inllamed. 
Strvchnia,  542.  In  prolapsus  am,  especially 
in  children.  If  there  is  constipation  nux 
vomica  may  be  added  to  a  purgative,  as 
tinct.  of  rhubarb.  If  there  is  diarrhaa  it 
should  be  checked.  • 
Sulphur,  120.  In  prolapsus  recti  has  a  bene- 
"^cial  enect  in  addition  to  that  due  to  laxative 


properties. 
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Prolapsus — continued. 

Tannin,  311.  As  catechu,  kino,  red  gum, 
rhatany ;  hsematoxylum  injections  to  restrain 
prolapsus  ani. 

Prostatitis. 

Cantharides,  387.  A  drop  of  the  tinct. 
(five  may  be  required)  three  or  four  times  a 
day. 

Hot  injections,  85.    To  relieve  pain. 

Prurigo. 

Borax,  174.    (See  Pruritus.) 
Cantharides,  387.  Internally. 
Carbolic  acid,  318.    Oil  of  cade,  &c.  (See 
Pruritus.) 

Chloroform,  334.  As  ointment  to  allay 
itching. 

Cyanide  of  potassium,  519.  Or  hydrocyanic 

acid.    (See  Pruritus.) 
Ice,  75     For  prurigo  of  vulva. 
Iodoform,  353.    As  ointment.    One  drachm 

to  the  ounce. 
Sulphur,  119.    With  tar  and  benzoated  lard 

as  ointment  in  genuine  prurigo. 
Turkish  bath,  67.   When  unconnected  with 

lice. 

Warm  baths,  56. 


Pruritus. 

Alkalies,  170.  An  alkaline  solution  such  as 
a  drachm  of  carbonate  of  potash  or  soda  to 
a  pint  of  water  applied  with  a  small  piece 
of  sponge  in  itching  of  urticaria  or  lichen. 
Solution  of  cyanide  of  potassium,  same 
strength,  better  still. 

Alum,  213.  A  strong  solution  for  pruritus 
vulvas. 

Arsenic,  267.  In  itching  of  the  nose  accom- 
panying asthma-like  affections.  (See  Asth- 
ma. ) 

Benzoin,  381.  The  comp.  tinct.  painted  on 
the  skin  in  eczema,  urticaria,  &c. 

BoRACic  ACID,  173.  A  teaspoonful  dissolved 
in  a  pint  of  boiling  water,  used  tepid  or  cold 
as  lotion  in  pruritus  pudendi. 

Borax,  174.  Five  to  ten  grains  to  the  ounce 
of  hot  water  in  pruriginous  eruption  on 
mucous  membrane  of  vulva  and  vagina.  In 
this  complaint  infusion  of  tobacco,  iodide  of 
lead  as  ointment,  bismuth  and  morphia  as 
ointment,  chloroform  as  vapour,  liniment  or 
ointment ;  lead  lotion,  nitrate  of  silver, 
alum  in  solution,  tannin  in  solution,  are 
often  useful,  especially  when  alternated. 

Camphor,  374.  An  addition  to  dusting 
powders  to  allay  heat  and  itching  of  eczema 
and  intertrigo. 

Carbolic  acid,  318.  In  chronic  eczema, 
psoriasis  and  erythema,  or,  better  still,  liq. 
carbonas  detergens,  oil  of  cade,  or  oleum 
rusci. 

 319.  A  weak  lotion  (i  in  loo) 

in  pruritus  ani  and  pudendi 

Chloroform,  334.  As  ointment  to  allay 
itching  of  skin  diseases. 

Chromic  acid,  169.  In  solution  locally  ap- 
plied. 

Cyanide  of  potassium,  519.  A  drachm  in 
a  pint  of  water  as  lotion  for  urticaria, 
lichen,  eczema,  and  prurigo  where  the  skin 
is  unbroken. 

Hydrocyanic  acid,  319.  Thirty  drops  of 
I'.  P.  acid  in  an  ounce  of  water  or  glycerine 
m.ay  be  used  instead  of  the  cyanide  of  po- 
tassium solution. 


Pruritus — continued. 

Lead,  224.  Lotions  ease  itching  of  urticaria. 
A  strong  lotion  useful  in  pruritus  pudendi, 
especially  where  mucous  membrane  red  and 
excoriated.  If  this  is  dependent  on  worms 
or  tumour,  lotion  useless. 

Mercury,  235-6.  Strong  solutions  of  bi- 
chloride, black  wash,  yellow  wash,  or  mer- 
curial ointment  in  itching  of  skin  affections. 

An  ointment  of  a  drachm  of  calomel  to 
one  oz.  of  lard  is  best,  not,  however,  in 
urticaria. 

Calomel  ointment  useful  in  pruritus  ani, 
but  less  so  in  pruritus  pudendi.  In  obsti- 
nate cases  of  these,  blisters  to  thighs  or 
leeches  useful. 

Calomel  ointment  useful  in  itchy  scabbi- 
ness  of  scalp  and  in  pityriasis  of  scalp. 

Nitrate  of  mercury  ointment  will  destroy 
lice. 

Silver,  nitrate  of,  232.  To  be  painted 
every  day  or  .second  day  on  a  patch  of  lichen 
the  size  of  the  palm  causing  excessive  irrita- 
tion. A  weak  solution  often  relieves  pruritus 
ani  and  pudendi ;  apply  well  with  camel-hair 
brush  three  or  four  times  a  day. 

A  strong  solution  in  pruritus  cutaneus  of 
the  meatus  auditorius  without  eruption  on 
skin ;  the  memb.  tymp.  to  be  carefully 
avoided.  If  itching  from  dryness  of  ear  or 
deficient  secretion  of  wax,  try  first  almond 
oil  or  glycerine. 


Psoriasis. 

Arsenic,  283.  At  first  apparently  aggravates 
the  disease  but  soon  heals  it.  Largest  dose 
required  five  min.  liq.  arsen.  three  times  a 
day— never  on  empty  stomach.  For  rules 
for  giving  arsenic,  see  ref 

Cantharides,  386.  Internally. 

Carbolic  acid,  319.  Or  better  still  liquor 
carbonas  detergens,  oil  of  cade,  oleum 
rusci. 

Copper,  sulphate  of,  254.  Applied  solid  to 
spots  of  psoriasis,  simple  or  specific. 

Mercury,  236.  Ca'omel  and  nitrate  of  mer- 
cury ointment  may  be  mi.\ed,  and  tar  oint- 
ment may  be  added,  in  patches  of  obstinate 
psoriasis,  especially  of  hands,  even  when  not 
syphilitic. 

Oils  and  fats,  296.  To  lubricate  skin,  used 
in  conjunction  with  warm  baths. 

Silver,  nitrate  of,  231.  Or  sulphate  of 
copper.  An  occasional  application  useful  in 
psoriasis  of  the  tongue  and  mucous  mem- 
brane of  mouth.  If  these  are  syphilitic, 
mercurials  best.  ' 

Soap,  171.    Assists  removal  of  scales. 

Sulphides,  121.  In  baths — not  in  acute 
stage. 

Sulphur,  121.  Internally. 

Tar,  319.  In  obstinate  forms  maybe  painted 
on  the  patches  and  left  on,  or  creosote  oint- 
ment, petroleum,  cade,  and  carbolic  soaps  of 
various  strengths  useful. 

Turkish  bath,  64. 

Warm  bath,  56.  Especially  in  acute  stage 
rain  or  boiled  water.  ' 

Puerperal  fever,  etc. 

Antimony,  264.  As  tart.ar-cmetic  for  mania 
but  bromide  and  chloral  better.  ' 

Bromide  of  potassium,  153.    For  m.inia. 

Chloral,  357.    For  m.inia'and  convulsion's 

Morphia,  524  Hypodcrniically  sometimes 
arrests  puerperal  convulsions. 

Turpentine,  378.    Has  been  used. 
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Puerperal  peritonitis. 

Antimony,  262.    As  tartar-emetic.   (See  also 

Inflammation.) 
Chlorine  solution,  129.    For  washing  out 

vagma. 

Purpura. 

Ergot,  550.  Has  been  strongly  recom- 
mended. 

Turpentine,  378.    Has  been  used. 

Py/Emia  and  septicemia. 

QuiNiA,  560.    Supposed  to  diminish  tempera- 
ture. 
Salicine,  576. 

Warm  bath,  56.  Stump  to  be  immersed  to 
avert  pyaemia. 

Pyrosis. 

Bismuth,  222.  Useful  in  the  various  forms 
whether  acid,  alkaline  or  neutral. 

Lead,  225.  Soluble  preparations  are  recom- 
mended. 

Nitric  acid,  161.  Or  hydrochloric  acid  in 
small  medicinal  doses  shortly  before  meals 
when  pyrosis  acid, — after  when  pyrosis 
alkaline. 

Sulphurous  acid,  168. 

Quinsy.     {See  Throat,  Diseases 
of.) 

Rectum,  diseases  of. 

Bromide  of  potassium,  144.  Locally,  in  five 
parts  glycerine  in  fissures  of  rectum  and 
painful  growths. 

Iodoform,  353.  As  suppository  in  painful 
diseases. 

Phosphorus,  293.    In  chronic  inflammation. 


Renal  colic.    {See  Colic.) 
Restlessness. 

Aconite,  430.  One  drop  of  tincture  at  bed- 
time, repeated  if  needful. 

Warm  sponging,  56.  To  induce  sleep  and 
calm  restlessness  of  convalescence. 

Retention  of  urine. 

Cannabis  indica,  549.  When  from  spinal 
disease. 

Rheumatism,  acute. 

Acid  steam  bath,  68.  Relieves  pain  and 
checks  perspiration. 

Aconite,  430.  Often  subdues  pain  in  in- 
flamed joints  and  perhaps  shortens  the 
fever. 

AcT^EA  racemosa,  417.  Has  been  much  used, 
said  to  quell  the  pain  speedily. 

Bicarbonate  or  citrate  of  potash,  178- 
9.  Opinions  very  divergent.  Seems,  how- 
ever, to  relieve  pain. 

Blistering,  110.  Large  flying  blisters  to 
inflamed  joint. 

Cold-water  treatment,  52.  Invaluable 
in  hyperpyrexia.    (See  p.  53.) 


Rheumatism,  ACVT-K—coniitmed. 

Cold  wet  compress,  48.    To  painful  joints. 
Lonium,  464.    Internally  to  reheve  pain 
Lime-juice,  165.     Eight  oz.   daily,  lemon- 

juice  inferior. 
Nitrate  of  potash,  208.    In  large  doses 

(half  02.  to  one  oz.  in  the  day)  freely  diluted 

in  water  or  lemonade— thought  highly  of  bv 

some. 

Opium,  532.    Hypodermically  to  relieve  pain 

and  induce  sleep. 
Packing,  48.    If  patient  cannot  be  moved, 

front  of  body  may  be  packed. 
Poultices,  70.     Very  hot  on  the  painful 

part. 

QuiNiA,  560.  Recommended  by  some  (see 
ref). 

Salicin,  574.  Twenty  or  thirty  grains  every 
two  hours  or  even  hourly  at  first.  Improve- 
ment generally  in  one  or  two  days,  and 
course  of  fever  much  shortened.  Mitigation 
of  pain  first  sign  of  improvement. 

Salicylate  of  soda,  575.  Behaves  as 
salicin. 

Salicylic  acid,  575.  Behaves  as  salicin, 
but  is  very  slightly  soluble  and  liable  to 
impurities. 

Sulphurous  acid,  168.  After  fumigation, 
patient  to  be  covered  with  bedclothes  which 
have  been  exposed  to  strong  fumes,  this 
produces  perspiration,  sleep  and  relief. 

Tepid  or  cold  sponging,  48.  If  prejudiced 
against  packing. 

Turkish  bath,  66.  For  modified  form,  see 
p.  67. 

Veratria,  406.    As  ointment  to  rheumatic 

joints,    it  often,  however,  fails. 
 ;  408.    Veratrum  viride  as  tinct.  is 

said  to  be  useful. 


Rheumatism,  chronic. 

ActjEa  racemosa,  417.  Signally  beneficial 
where  after  pain  in  most  joints  without 
fever  one  joint  becomes  thickened  and  use- 
less, warmth  allays  pain  and  it  almost  ceases 
at  night. 

Also  useful  in  some  other  forms  of  chronic 
rheumatism. 
Blistering,   hi.     Nightly  in  gonorrhoea! 
form. 

Capsicum,  390.  A  strong  infusion  applied  on 
lint  for  rheumatic  pains. 

Carbonic  acid,  116.  Natural  waters  con- 
taining much  carbonic  acid  used  exter- 
nally. 

Chloral,  358.    Often  relieves  the  pain. 
Cod  liver  oil,  301. 
Cold  douche,  63.    Salt  may  be  added. 
Galvanism,  67.    For  pain  and  stiffness. 
 70.    For  pains  remaining  after 

acute  rheumatism. 
Ice  and  salt,  76.    Apply  for  six  minutes  to 

diseased  joints,  then  replace  for  short  time 

by  pounded  ice. 
Iodide  of  potassium,  139.    Especially  when 

pain  worse  at  night,  or  of  syphilitic  origin. 
Iodine,  131.    Paint  round  joints. 
Lamp  bath,  67. 

Mercury  and  morphia,  oleate  of,  238. 

For  joint  afl'ections  (locally). 
Nitrates,  209.    Ten  grains  hourly  or  every 

two  hours  when  urine  scanty  and  high 

coloured,  becoming  turbid  on  cooling. 
Oil  of  mezereon,  381.     And  of  sassafras 

reported  useful. 
Packing,  48. 

Poultices,  70.    In  so-called  rheumatic  pains 

attacking  one  part  of  the  body. 
Sulphides,  121.    As  baths.  _ 
Sulphur,  121.    Locally  applied. 
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Rheumatism,  chronic — cont. 

Turkish  baths,  67.  Generally  and  for  sudden 

stiffness  in  shoulder. 
Veratria,  406.    As  ointment  to  rheumatic 

joints  ;  often  fails. 

Rheumatoid  arthritis. 

AcT>EA  RACEMOSA,   418.     Especially  when 

connected  with  uterine  derangement — also 

in  other  cases  (see  ref.). 
Arsenic,  266.    As  a  bath  containing  four  oz. 

washing  soda  and  twenty  grs.  arseniate  of 

soda. 

■  288.   Large  doses  continued  for  some 

time  sometimes  of  great  benefit,  but  action 
capricious. 

Bromide  of  potassium,  154.  Sometimes 

allays  the  severe  pain. 
Cod  liver  oil,  301. 

Cold  douche,  63.  May  be  slightly  warmed 
in  winter,  use  for  one  or  two  minutes  and 
rub  dry. 

Iodide  of  potassium,  139.  Sometimes  large 
doses  required  (see  p.  143). 

Iodine,  134.  Tinct.  internally  said  to  be  bet- 
ter than  pot.  iod. 

Sulphides,  122.    In  baths. 

Turkish  baths,  67. 

Rickets. 

Cod  liver  oil,  302. 

Cold  sponging,  60.  If  the  child  is  weak  or 
very  impressionable  he  should  be  allowed  to 
stand  up  to  the  ankles  in  warm  water  before 
a  fire  while  being  sponged. 

Iron,  219.    Must  be  continued  a  long  time. 

Lime,  194.  As  lime-water  or  carbonate  of 
lime. 

Phosphate  of  lime,  194.  Small  doses  as 
good  as  large. 


Ringworm.    {See  Tinea.) 


Salivation. 

Acids,  159.  As  astringents  in  salivation. 
Small  medicinal  doses. 

Alcohol,  325.    Diluted,  as  gargle. 

Atropia,  495.  Hypodermically. 

Chlorate  of  potash,  209.  Whether  mer- 
curial or  simple  salivation. 

Chlorine  solution,  129. 

Iodide  OF  potassium,  138.  Sometimes  bene- 
ficial in  mercurial  salivation,  but  sometimes 
aggravates  it. 

Iodine,  134.  Gargle,  two  drachms  of  tine,  to 
eight  oz.  of  water. 


SaRCINvE. 

Sulphites,  i68.  And  hyposulphites  have 
been  employed  to  destroy  sarcin^  and 
torulae  in  the  stomach. 

Scabies.    {See  Itch.) 
Scarlet  fever. 

Aconite,  428.  To  control  accompanying  in- 
flammatory affections.  Should  be  given  if 
during  convalescence  any  rise  of  temperature 
occurs. 

Arsenic,  6.  With  nitric  acid  in  convalescence 
if  "strawberry"  tongue  persists. 


Scarlet  fever — continued. 

Belladonna,  508.    Has  been  recommended 

as  a  preventive. 
Carbonate  of  ammonia,  188.    In  three  or 

five  grain  doses  hourly  or  every  two  or  three 

hours  in  all  forms,  especially  if  given  early. 
Chlorine   water,  129.     In  sloughing  of 

throat. 

Cold  affusion,  60.    During  first  few  days 

when  skin  hot  and  red. 
Cold    wet    compress    to    throat,  48. 

Throughout    whole    course,  renew  everj' 

three  hours. 
Fat,  296.    Rub  hands  and  feet  with  a  firm 

fat  to  remove  heat  and  tightness  produced 

by  rash. 

Some  anoint  whole  body  two  or  three 
times  a  day  with  fat  or  oil,  such  as  almond 
oil,  to  prevent  desquamation,  sequelae  and 
diffusion  of  branny  particles  of  skin. 

Ice,  75.  Sucking,  in  the  sore  throat,  espe- 
cially at  beginning. 

Juniper,  383.  Esteemed  as  a  diuretic  in 
scarlatinal  dropsy. 

Mercury,  243.  The  third  of  a  grain  of  grey 
powder  every  hour  has  marked  effect  on  in- 
flamed tonsils. 

Mustard,  389.  A  general  mustard  bath  on 
the  recession  of  rash  to  bring  it  back. 

Nitric  acid,  160.  Strong,  to  sloughs  in 
throat. 

Packing,  47.  Throughout  its  course,  espe- 
cially on  recession  of  rash. 

Salicylic  acid,  576.  And  salicylate  of  soda 
lessen  temperature. 

Strychnia,  537.  Hypodermically  for  paraly- 
sis after  scarlet  fever. 

Sulphate  of  magnesia,  204.  And  other 
purgatives  prevent  sore  throat  and  other 
sequelae. 

Sulphurous  acid,  167.  Inhalation,  spray  or 
fumigation  in  malignant  sore  throat. 

Veratrum  viride,  407.  Has  been  employed 
in  convulsions. 

Sciatica. 

Aconite,  421.    As  ointment,  generally  bella- 
donna better. 
AcT^A,  417. 

Acupuncture,  76,  88.  Along  the  course  of 
sciatic  nerve,  often  cures  long-standing 
cases. 

Atropia,  496.  Hypodermically,  but  gene- 
rally morphia  better. 

Belladonna,  506. 

Chloride  of  ammonium,  199. 

Chloroform,  343.  Inhalation. 

Counter-irritation,  no.  Free  vesication 
by  cantharides  —  acupuncture  sometimes 
very  serviceable. 

Croton  oil,  306.  Said  to  relieve  even  uncon- 
stipated  cases. 

Ether,  71.  As  spray,  sometimes  removes 
pain  permanently— generally  only  tempo- 
rarily. 

Galvanism,  71. 

Iodide  of  potassium,  139.  Sometimes  re- 
lieves, but  often  fails. 

Morphia,  522.  A  single  hypodermic  injec- 
tion sometimes  permanently  cures  lone- 
standing  cases.  If  not  it  may  be  repeated 
every  second  day  or  so. 

Poultices,  70.    Applied  very  hot. 

Sulphur,  121.  Locally. 

Turkish  baths,  67. 

Turpentine,  378.  In  half-ounce  doses  for 
four  or  eight  successive  nights,  has  been 
very  successful. 

Veratria,  406.    As  strong  ointment.  Vera- 

Sed  (p^osV""'-  '"^ 
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Screaming  at  night.  (See  Night 
Screammg.) 

Scrofula.    {See  Sores.) 

Blisters,  ho.    For  scrofulous  glands. 

Chloride  of  calcium,  193.  Ten  to  twenty- 
grain  closes  in  milk  after  food  when  glan- 
dular enlargement  of  neck  and  chronic 
diarrhoea. 

Cod  liver  oil,  300.  Of  great  service  in  the 
various  rnanifestations  of  this  disease,  as 
chronic  discharge  from  ears  and  nose,  stru- 
mous ophthalmia,  strumous  disease  of  bones, 
abscesses,  &c. 

Iodine,  131.  Tinct.  or  ointment  .applied  over 
scrofulous  glands— take  care  not  to  increase 
inflammation. 

Iron,  219.    Must  be  long  continued. 

Phosphate  of  lime,  196.  Of  great  use  for 
scrofulous  sores. 

Sulphides,  125-6.  For  sores,  abscesses,  sup- 
purating glands,  see  ref. 

Scurvy. 

Acids,  165.  Especially  vinegar  to  prevent 
scurvy  in  the  absence  of  lime-juice  or  fresh 
vegetables. 

Alcohol,  325.    Diluted  as  gargle. 

Atropia,  495.  Hypodermically. 

Sea-sickness.  {See  also  Vomiimg.) 

Chloral,  357. 

Chloroform,  335.    Drop  doses  of  pure  chlo- 
roform. 
Spinal  ice-bag,  78. 

Seminal  emissions.     {See  Sper- 
matorrhoea.) 

Septicaemia.    {See  Pyemia.) 

Sexual  desire,  inordinate. 

Camphor,  376. 

Shingles.    {See  Heroes.) 
Sick  headache. 

Aconite,  105.  The  ointment  to  be  rubbed 
over  the  painful  brow  at  commencement. 

 420.    As  ointment  in  neuralgic  sick 

headache. 

Bromide  of  potassium,  15T.  When  asso- 
ciated with  "nervous"  state,  which  it  often 
is  at  the  "  change  of  life." 

—  361.    When  due  to 

uterine  disorder. 

Cannabis  indica,  547.  Especially  valuable 
in  preventing  attacks  when  from  fatigue, 
&c.,  they  become  unusually  frequent.  Use- 
ful where  much  or  little  sickness,  also  some- 
times in  the  severe  continuous  forms. 

May  be  combined  in  pill  with  iron  or 
aloes. 

Chamomile,  578.    A  popular  remedy. 
Chlokide  of  ammonium,  199. 
Counter-irritation,  104.    See  ref  for  dis- 
cussion on. 

Croton  chloral,  360.  Especially  in  the 
milder  forms  without  severe  vomiting  and 
retching.    Often  bromide  useful  afterwards. 

 363.    When  the  headache 

predominates. 


DISEASES. 

Sick  headache — conimued. 

Friedrichshall  water,  201.  A  wine-glass- 

lu    in  a   breakfast-cup  of  hot  water  for 

bilious  sick  headache. 
Galvanism,  552.  The  constant  current  (weak) 

or  interrupted  current. 
GuARANA,  552.    A  powder  every  night  and 

m  the  occurrence  of  an  attack  every  three 

hours. 

Mercury,  253.    As  blue  pill. 

Nitrite  of  amvl,  370.    As  inhalation. 

Nux  vomica,  538.    A  drop  of  the  tinct.  very 

frequently  m  acute  gastric  catarrh  with  much 

headache  and  slight  nausea. 
Phosphorus,  293. 

Podophyllum,  415.  When  there  is  either 
diarrhcea  or  constipation  with  dark-coloured 
motions.  If  the  diarrhcea  is  of  a  light 
colour  the  hundredth  part  of  a  grain  of 
bichloride  of  mercury  three  times  a  day. 

Valerianate  of  zinc  or  of  ammonia,  384. 
In  two  to  five  gr.  doses  three  times  daily. 

Veratria,  105.  The  ointment  to  be  rubbed 
over  the  painful  brow  at  commencement. 

 406.  As  ointment  where  tender- 
ness of  akin  present.  It  often  subdues 
pain,  prevents  vomiting,  and  shortens  the 
attack. 


Sickness.    {See  Votniiing.) 
Skin  affections,  chronic. 

Cod  liver  oil,  301.     When  syphilitic  or 
otherwise. 


Skin,  torpid. 

Acids,  158.    Greatly  diluted  nitric  or  hydro- 
chloric, as  bath. 


Sleeplessness. 

Alcohol,  4,  331.  In  fevers  if  it  produce  sleep 
and  quell  delirium. 

Bromide  of  potassium,  150.  Especially 
when  delirium  like  that  of  delirium  tremens 
or  accompanying  mental  anxiety,  hysteria, 
pregnancy,  and  general  nervous  irritability. 
Dose  20  to  30  grs.  It  increases  hypnotic 
effect  of  hyosc,  bellad.,  cannabis  ind.,  ether 
and  chloroform 

Cannabis  indica,  547.-   Rather  uncertain. 

Chloral,  356.  In  old  people,  delirium  tre- 
mens, paralysis  of  insane,  acute  mania, 
puerperal  mania,  puerperal  convulsions, 
typhus,  phthisis,  convulsions  of  children. 

Codeia,  535.    And  narcein,  both  soporifics. 

Croton  chloral,  363.  One  drachm  may  be 
given. 

Ether,  345.  Or  spirits  of  chloroform  in  a 
full  dose. 

Hyoscyamus,  516.    When  opium  disagrees.  _ 

Morphia,  523.  Hypodermically  injected  in 
acute  mania,  delirium  tremens,  chorea,  &c. 

Opium,  528.  A  rectal  injection  sometimes  suc- 
ceeds best,  e.g:.,  for  dyspeptics  or  convales- 
cents from  acute  disease,  also  used  in 
delirium  tremens  and  traumatic  delirium. 

 • —  531.    In  fevers. 

  532.  The  time  of  administration  im- 
portant—should be  given  so  as  to  net  at  the 
time  when  the  patient  is  naturally  inclined 
to  doze. 

It  should  not  be  given  in  chronic  sleepless- 
ness independent  of  any  very  notable  disease, 
chloral  and  bromide  of  potas'^ium  much  bet- 
ter in  dysfcpsia  and  uter're  der."n;;cr..cn 
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Sleeplessness — continued. 

Removal  inland,  45.  When  restlessness  at 
night  is  produced  by  sea-bathing. 

Tartar-emetic,  263.  In  tlie  delirium  of 
typhus  and  other  fevers. 

Warm  dath,  56.  Or  sponging,  in  fever  and 
convalescence. 


Small  pox. 

Act-ea  racemosa,  417.  Given  internally  by 
some  who  assert  that  it  prevents^  pitting. 

Collodion,  294.  Or  solutions  of  India  rubber 
or  gutta  percha  in  chloroform  prevent  pit- 
ting in  small-pox. 

Lime,  191.  Cotton  wool  cut  in  proper  shapes 
is  dipped  into  lime  liniment  and  applied  to 
face  and  neck  to  prevent  pitting. 

Mercury,  242.  Formerly  used  in  ointments 
or  plasters  to  prevent  pitting. 

Packing,  47.  Especially  on  retrocession  of 
rash. 

Silver,  nitrate  of,  230.  By  fourth  or  fifth 
day  puncture  vesicles  with  needle  dipped  in 
solution  20  grs.  to  i  oz. ,  or  simply  paint  the 
skin.    This  plan  prevents  pitting. 

Sneezing. 

Arsenic,  268.  A  drop  of  the  liquor  three 
times  a  day  in  paroxysmal  sneezing  allied  to 
asthma. 

Camphor,  375.  In  incessant  sneezing  with 
profuse  running  from  eyes  and  nose.  The 
powder  should  be  sniffed  or  the  alcoholic 
solution  inhaled. 

Iodide  of  potassium,  137.  In  paroxysmal 
sneezing  ten  grs.  several  times  a  day. 

Iodine,  133.  Inhalations  in  paroxysmal 
sneezing  with  itching  at  the  nose. 

Somnambulism. 

Bromide  of  potassium,  153.  In  the  som- 
nambulism of  children,  which  is  allied  to 
epilepsy. 


Sore  NIPPLES.  {See Nipples,  Sore.) 
Sores.  {See  also  Ulcers.) 

Alcohol,  325.  To  cover  .sores  with  thin  pro- 
tecting layer  of  coagulated  albumen. 

Alum,  211.  Dry  or  in  solution  to  relaxed  and 
abundantly  secreting  sores. 

Camphor,  374.  For  dusting  on  indolent 
sores. 

Carbolic  acid,  314.    Applied  as  stimulant 

and  antiseptic. 
Caustic  alkalies,  170.    Applied  to  hard 

edges. 

Charcoal,  73,  114.  Locally  to  sloughing 
sores. 

Chlorine   solution,   129.    For  sloughing 

and  indolent  sores,  as  a  wash. 
Cinchona,  553.    The  powdered  bark  dusted 

over  sloughing  ulcers,  &c. 
Copper,  254.    The  sulphate  as  stick,  solution, 

or  ointment  to  indolent  sores. 
Glycerine  of  carbolic  acid,  307.  A  good 

application  to  foetid  sores. 
Iodide  of  starch,  73.    Asa  poultice,  cold. 

(See  ref ) 

Iodoform,  353.    Dusted  over  spreading  or 

.sloughing  sores. 
Lead,  223.    The  soluble  salts  as  lotion  to 

unhealthy  over-secreting  sores. 
Lime,  190.    A:,  carbonate  or  lime-water  to 

check  discharge. 


^O'R^s— continued. 

Mercury,  241.    Calomel  ointment  or  black 

wash  in  scrofulous  or  tubercular  lupus,  and 

in  open  scrofulous  sores. 
Nitric  acid,  158.  To  surface  of  unhealthy 

and  indolent  sores. 
Opium,  521.    Or  morphia  with  glycerine  as 

an   application    to   cancerous    or  simple 

sores,  to  relieve  pain. 
Oxygen,  112.    To  atonic  painful  sores. 
Phosphate  of  lime,  196. 
Sulphide  of   calcium,   123.    When  thin 

ichor  discharged. 
Tannin,  308.    Or  glycerine  of  tannin  to  coat 

over  wounds   and    profusely  discharging 

sores. 

Yeast,  73.    As  poultices  in  sloughing  sores. 
Zinc,  sulphate  of,  256.  To  unhealthy  free 
secreting  sores. 

Sore  throat.    {See  Throat,  Dis- 
eases of.) 

Spasmodic  affections. 

Aconite,  426.  In  spasmodic  laryngitis  ra- 
pidly produces  good  effects. 

Ammonia,  187.  Useful  in  children's  intes- 
tinal colic,  &c. 

Atropine,  496.  Hypodermically  in  local 
spasm. 

Camphor,  376. 

Chloroform,  335.  Vapour  in  spasm  of  in- 
testines. 

Hot  sand,  chamomile  flowers  or  tile, 
41.    Locally  in  painful  "spasms." 

Opium,  532.  Very  useful  as  an  antispas- 
modic, especially  if  given  with  a  stimulant, 
as  alcohol,  ether,  or  chloroform. 

Sulphocarbolates,  320.  In  flatulent 
"  spasms ;  "  sometimes  phosphorus  better. 

Spermatorrhcea. 

Belladonna,  508.  A  quarter  grain  of  the 
extract  with  one  and  a  half  grain  zinc  sulph. 
three  or  four  times  a  day,  often  successful 
in  cases  of  nocturnal  seminal  emissions. 

Bladder  to  be  emptied  after  first  deep 
SLEEP,  154. 

Bromide  OF  potassium,  134.  Supplemented 
by  cold  sponging  of  scrotum  and  perinseum 
and  suspension  of  testes  in  water  ;  use  of  a 
hard  mattress  and  abstention  from  suppers  ; 
patient  to  be  waked  up  after  six  or  seven 
hours'  sleep. 

Cantharides,  387.  With  iron  internally  in 
emissions. 

Cold  douche,  63.  To  perina;uni  and  but- 
tocks with  suspension  of  testicles  in  cold 
water. 

Cold  sponging,  60. 

Digitalis,  435.  One  or  two  drachm  doses  of 

the  infusion  very  efficacious. 
HvpoPHosPHiTiiS,  198.    Of  lime  or  soda. 
Pho.sphorus,  293.     For  physical  or  mental 

debility  induced  by  spermatorrhoja. 
QuiNiA,  561.    Has  been  recommended. 
Spinal  ice-bag,  78. 

Strychnia,  542.  In  large  doses,  especially 
when  associated  with  impotence. 

Spinal  irritation. 

Aconite,  421.    As  ointment. 
Belladonna,  421.    Preparations  locally  ap- 
plied generally  better  than  those  of  aconite. 

T  T 
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Sprain. 

Cold  douche,  63.  Salt  may  be  added.  The 
force  must  be  regulated  by  condition  of 
tissues. 

Stings. 

Ammonta,  186.  Weak  solutions  in  stings  of 
insects  to  neutralize  the  formic  acid. 


Stomach,  diseases 
also  Vomiting.) 


OF. 


{See 


Acids,  161.  Nitric  or  hydrochloric  in  small 
doses  for  acid  eructations,  heartburn,  and 
discomfort  in  chest  and  epigastrium,  due  to 
excess  of  acid  in  stomach. 

Alkalies,  176.  In  pain  of  stomach.  Liquor 
potassse  generally  used. 

Ammonia,  187.  Internally  as  an  excitant 
when  functions  of  stomach  and  upper  intes- 
tines depressed. 

Arsenic,  277.  A  drop  of  liq.  arsen.  before 
food  in  irritative  dyspepsia,  and  in  vomiting 
of  drunkards.  Useful  in  chronic  ulcer  and 
cancer  ;  also  in  heartburn  and  gastralgia,  and 
in  chronic  dyspepsia  with  diarrhoea  which  is 
excited  by  food. 

Belladonna,  497.  In  some  painful  affec- 
tions. 

Bismuth,  222.  Especially  the  nitrate,  ea.ses 
the  pain  in  both  organic  and  functional  dis- 
eases— as  cancer,  chronic  ulcers,  chronic 
inflammation,  and  especially  chronic  gas- 
tritis of  dnmkards,  also  in  gastrodynia,  and 
cramp  ;  acute  and  chronic  catarrh  of  stomach 
in  children  causing  vomiting  yield  to  this, 
also  the  various  forms  of  pyrosis. 

Carbonic  acid  water,  116.  In  painful  and 
irritable  conditions,  may  be  mixed  with  milk, 
useful  where  constipation. 

Charcoal,  iig.  .In  ulcer  of  stomach,  also  in 
neuralgia. 

Chloral,  358.  Sometimes  relieves  pain  of 
gastralgia. 

Chloroform,  335.  Drop  doses  in  flatulent 
distension,  sea-sickness,  and  other  vomit- 
ings. 

CoNiuM,  464.  Sometimes  relieves  pain  of 
cancer. 

Counter-irritation,  no.  At  epigastrium 
often  allays  pain  and  obstinate  vomiting  due 
to  disease  of  stomacTi. 

Creosote,  320.  Checks  pains  after  food, 
also  many  forms  of  vomiting.  . 

Hydrocyanic  acid,  520.  Much  used  in 
painful  diseases,  as  chronic  ulcer,  cancer, 
chronic  gastritis,  gastralgia,  &c.  May  check 
vomiting  as  well  as  relieve  pain. 

Ice-bag,  75.  To  epigastrium  for  pain  and 
vomiting  in  cancer,  ulcer,  &c._ 

Iron,  216.  Astringent  preparations  in hsemor- 
rhage  from  stomach.  _ 

Lead,  225.  Soluble  preparations  have  been 
recommended  in  pyrosis. 

Lime-water  and  milk,  192.    When  disease. 

Magnesia,  190.  As  oxide  and  carbonate- 
action  mild— very  suitable  for  children— 
often  combined  with  rhubarb. 

Bicarbonate,  or,  as  it  is  often  called,  fluid 
magnesia,  is  a  useful  and  mild  aperient. 

Nutrient  enemata,  86.  In  painful  dis- 
eases as  chronic  ulcer,  and  when  persistent 

NurvoTucA,  394  and  538.  One  or  two  drops 
of  the  tinct.  every  two  hours  or  oftencr  when 
tongue  coated  and  there  is  chronic  catarrh 
of  stomach  in  the  course  of  chronic  disease, 
also  when  there  is  flatulence  and  indiges- 
tion, or  heartburn.    Five  drops  a  quarter  of 
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an  -hour  before  food  three  times  a  day  in 
dyspepsia  with  heat  and  weight  on  top  of 
head,  common  amongst  women,  also  in 
heartburn. 

Nux  VOMICA,  538.  One  drop  every  five  or  ten 
minutes  for  eight  or  ten  doses  in  acute 
gastric  catarrh  with  headache  or  sick  head- 
ache. 

Opium,  526.  Or  morphia,  to  quell  pain  of 
many  stomach  affections,  and  to  relieve  the 
vomiting,  thus  it  is  useful  in  cancer,  chronic 
ulcer  and  chronic  gastritis  from  excessive 
indulgence  in  alcoholic  drinks. 

 527-    For  the   pain,   nausea,  and 

want  of  appetite  accompanying  alcoholism, 
small  do.ses  of  morphia  combined  with  tonics 
very  efficacious.  For  gastrodynia  with, 
heartburn,  small  doses  of  morphia  with  bis- 
muth. 

Silver,  nitrate  of,  234.  Given  in  solution 
to  check  pain  and  vomiting  of  chronic  in- 
flammation, chronic  ulcer,  and  even  cancer. 

Strychnia,  537.  Hypodermically  for  gas- 
tralgia and  gastrodynia. 

Sulphites  and  hyposulphites,  168.  To 
destroy  sarcinse  and  torulae. 

Tannin,  311.  Sometimes  given  for  irritative 
dyspepsia,  also  in  haemorrhage. 

Turpentine,  377.  In  htemorrhage  from 
chronic  ulcer,  &c.,  five  to  ten  drops  fre- 
quently repeated. 

Zinc,  sulphate  of,  257.  In  less  than  emetic 
doses  in  painful  affections  due  to  chronic 
inflammation  of  mucous  membrane. 


Stomatitis.  {See  Mouth,  Diseases 
of.) 

Acids,  159.  As  astringents  in  ulcerative 
stomatitis,  others,  however,  are  preferable. 

Alum,  212.  In  ulcerative  stomatitis,  applied 
dry  with  the  finger  many  times  a  day, 
especially  where  disease  affects  one  half  the 
jaw. 

Chlorate  of  potash,  210.  In  ulcerative 
stomatitis. 

Copper,  sulphate  of,  254.  Solution  painted 
over  edges  of  gums  in  ulcerative  stomatitis. 
Generally  dry  alum  better. 

Glycerine  of  tannin,  311.  In  ulcerative 
stomatitis. 

Lime-water,  192. 

Salicylic  acid,  576.  One  part  (dissolved  in 
sufficient  alcohol)  to  250  parts  of  water  eases 
pain  of  catarrhal  stomatitis. 

Stone.    {See  Calculi.) 
Stoutness.    {See  Obesity) 
Stricture. 

Opium,  533.    In  spasmodic  stricture. 

Sunstroke. 

Cold  affusion,  60.  When  patient  struck 
down  unconscious. 

Suppuration. 

Quinia,  561.  Has  been  recommended  in 
profuse  suppuration.  . 

Sulphide  of  calcium,  123.  When  icnor 
instead  of  pus  is  secreted.  It  will  also  arrest 
suppuration,  or  if  that  is  impossible,  wiU 
hasten  maturation. 
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SUSPENDID  ANIMATION  AT  BIRTH. 
Cold  water,  39.    Smartly  sprinkled  on  face. 

Swallowing  liquids,  congeni- 
tal DIFFICULTY  IN. 

Bromide  of  potassium,  145.  When  no 
diphtheria  or  malformation. 

Sweating.  {See  Perspiraimi,  ex- 
cessive.) 

Sycosis. 

Mercury,  236.  Bichloride,  two  grains  to  one 
ounce  of  water  applied,  as  lotion  after  each, 
epilation. 

 239.    The  oleate. 

Syncope.    {See  Fainting.) 
Synovitis. 

Blisters,  hi.    A  flying  blister  every  night- 

in  chronic  synovitis. 
Iodine,  131.    Painted  round  joint  in  chronic 

synovitis. 

Mercury  and  morphia,  oleate  of,  238. 
Locally  applied. 

Syphilis.  {See  Chancre.) 

Cop  liver  oil,  301.  In  chronic  skin  affec- 
tions. 

Iodide  of  iron,  220.   Where  ansemia. 

Iodide  of  potassium,  137.  In  secondary  and 
tertiary  syphilis.  (See  ref)  Large  doses 
required  for  some  syphilitic  sores. 

Lamp  bath,  67. 

Mercury,  242.  Corrosive  sublim.  half  an 
ounce,  ammon.  chlor.  oce  ounce,  in  a  bath 
for  obstinate  rashes. 

 7-7-7  241.    Black  wash  very  useful  in 

syphilitic  sores  generally,  in  mucous  tu- 
bercles, and  in  the  elevated  indurations, 
larger  and  more  irregular  than  mucous  tu- 
bercles occurring  near_  the  anus  of  children. 
Calomel  or  citrine  ointment  may  be  sub- 
stituted for  black  wash. 

Calomel  dusted  over  condylomata  will 
remove  them. 

The  cyanide,  ten  to  fifteen  grains  in  an 
ounce  of  water,  may  be  applied  to  rashes 
and  sores  on  throat,  tongue,  penis,  anus,  &c. 
For  those  on  the  prepuce  five  grains  to  the 
ounce  c^uite  strong  enough.  Should  be  ap- 
plied with  soft  brush  to  chancres,  and  these 
should  be  kept  moist  with  lint  soaked  in 
black  wash. 

Mercurial  applications  mixed  with  tar, 
&c.,  are  useful  in  syphilitic  psoriasis. 

Mercurial  fumigations,  moist  or  dry,  for 
eradicating  syphilis.  These  sometimes  pro- 
duce prostration. 
  241.  Mercurial  and  calomel  oint- 
ments may  be  rubbed  into  delicate  parts  of 
the  skin  to  mercurialize  the  system. 

Bichloride  has  been  injected  subcuta- 
neously. 

In  syphilitic  ozoena  nitrate  of  mercury 
ointment,  partially  melted,  may  be  applied 
twice  a  day  after  nose  well  cleared. 

For  discussion  on  the  use  of  mercury  in 
syphilis,  see  pp.  250-252. 

 :~T"  ^39-    The  twenty  per  cent,  ointment 

of  the  oleate  in  the  axilla  useful  for  both 
children  and  adults. 
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Nitric  acid,  165.    In  secondary  .syphilis. 

Oils  of  mezereon  and  sassafras,  381.  Re- 
ported useful. 

Zinc,  256.  Chloride,  iodide,  nitrate,  locally 
to  syphilitic  ulcers. 

Teeth,  affections  of. 

Aconite,  419.     Ointment  or  liniment  for 

facial  neuralgia  due  to  diseased  teeth  ;  will 

succeed  quickly  if  at  all. 
Arsenic,  265.    As  escharotic  to  destroy  pulp. 
■  266.    When  for  pain  may  be  mixed 

with  opium.  It  sometimes  at  first  aggravates 

pain. 

Bromide  of  potassium,  150.    For  irritability 

and  convulsions  in  teething. 
C.'\PSicuM,  390.    A  strong  infusion  applied  on 

lint  for  toothache. 
Chloral,  358.    Rubbed  up  with  equal  weight 

of  camphor  and  rubbed  gently  in  externally 

or  put  into  cavity. 
Chloroform,  334.    Two  or  three  drops  on 

cotton-wool  in  ear,  or  into  tooth,  or  hold  over 

hollow  tooth  a  bit  of  rag  moistened  with 

chloroform. 

 335.    Equal  parts  of  chloroform 

and  creosote  a  good  application. 

Cinchona,  553.  Powdered  bark  often  used 
in  tooth  powders. 

Collodion,  295,  Mixed  with  crystalized  car- 
bolic acid,  which  has  been  melted  in  a  test- 
tub,  may  be  inserted  into  a  tooth  with  ex- 
posed and  inflamed  pulp  on  cotton-wool,  the 
pain  may  be  at  first  increased  but  is  soon 
abolished. 

Conia,  459.  Solution  in  alcohol  maybe  intro- 
duced into  a  hollow  painful  tooth. 

Creosote,  319.  With  tannin  or  opium  into 
hollow  of  decayed  tooth  often  gives  relief. 

Croton  chloral,  364.  Sometimes  promptly 
relieves  toothache. 

Gelsemium,  480  and  489.  In  some  forms  of 
toothache. 

Hot  water,  86.  Rinse  with— sometimes  cold 
better. 

Hypophosehites,  198.  Of  lime  or  soda  in 
teething. 

Iodine,  134.  Tincture  painted  over  gums 
close  to  teeth  when  these  begin  to  recede 
and  expose  teeth.  Also  to  remove  tartar 
from  teeth. 

Morphia,  522.    Hypodermically  injected  for 

severe  toothache. 
Opium,  525.    Mixed  with  tannin  or  creosote 

and  inserted  into  the  hollow  of  a  painful 

tooth,  where  inflamed  pulp  exposed. 
Volatile  oils,  380.    In  toothache. 
Zinc,  chloride  op,  256.    To  destroy  exposed 

painful  pulp. 

Tetanus. 

Calabar  bean,  470.  If  possible  by  mouth,  if 
not,  hypodermically  or  by  anus.  It  must  be 
pushed  till  just  short  of  arresting  the  breath- 
ing, and  should  be  given  at  the  very  be- 
ginning.    The  liqidd  extract  is  used. 

Chloral,  358.  In  large  doses  has  sometimes 
cured. 

Conia,  464.  Hypodermically. 

NicoTiA,  458.    By  rectum  or  hypodermically, 

appears  to  be  useful  in  many  cases. 
Nitrite  of  amyl,  368.    Inhalation  may  be 

tried,  or  it  maybe  given  subcutaneously. 
opinal  ice-bag,  77,  78. 

Thirst. 

Acid  drinks,  156.  In  fevers,  promote  secre- 
tion of  saliva. 
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Thirst — continued. 

Ice,  75,  80.    Sucking  ice  allays  thirst. 
Tepid  drinks,  80.    In  diabetes. 

Thread  worms.    {See  Wonns.) 
Throat,  diseases  of. 

Aconite,  425-427.  In  tonsillitis  and  acute 
sore  throat,  when  temperature  high,  drop  or 
half-drop  doses  of  the  tincture  every  quarter 
of  an  hour  for  two  hours,  then  every  hour, 
will  almost  certainly  prove  efficacious. 

ACT.EA  RACEMOSA,  417.  In  simple  and  malig- 
nant sore  throat,  and  when  mucous  mem- 
brane of  pharynx  dry  and  spotted  over  with 
inspissated  mucus. 

Alcohol,  325.  Diluted,  as  gargle  in  relaxed 
throat,  scurvy,  salivation,  &c. 

Alum,  212.  Dry  or  in  solution,  in  simple  or 
scarlatinal  sore  throat  in  tonsillitis  and  even 
diphtheria. 

Gargles  in  chronic  mflammations,  but  gly- 
cerine of  tannin  better. 

Antimony,  262.  One  quarter  to  one  half  a 
grain  of  tartar-emetic  every  hour  in  tonsil- 
litis. 

Antiseptic  solutions,  129.    In  sloughing. 

Arsenic,  266.  In  medicinal  doses  in  slough- 
ing of  throat  or  malignant  sores. 

Belladonna,  497.  Internally  in  severe  in- 
flammatory diseases,  especially  when  throat 
and  tonsils  acutely  inflamed  and  much 
swollen — may  be  given  with  aconite. 

Capsicum,  391.  One  drachm  of  the  tinct.  to 
half  a  pint  of  water  as  a  gargle  in  some  sore 
throats,  and  in  the  very  early  stage  of  ton- 
sillitis and  pharyngitis,  also  in  malignant 
sore  throat  and  in  relaxed  throat. 

Cold  compress,  427.  Used  nightly  to  harden 
throat,  when  tendency  to  catarrh.  It  should 
be  swabbed  daily  with  glycerine  of  tannin. 
Inhalations  of  sulphurous  or  carbolic  acid 
useful. 

Creosote,  319.  Or  carbolic  acid  gargle  in 
sloughs  of  throat. 

Glycerine  of  tannin,  310.  After  acute  in- 
flammation ;  in  ulceration  in  aphthous  sore 
throat ;  in  chronic  inflammation ;  often 
when  accompanied  by  deafness  or  cough, 
provided  no  catarrh  or  phthisis  or  teething 
irritation. 

Ice,  75.  Very  valuable,  constantly  sucked  in 
tonsillitis,  sore  throat,  &c. 

Iodine,  134.  Tincture  applied  locally  to  sores 
whether  sj-philitic  or  not. 

Ipecacuanha  wine,  402.  As  spray  in  non- 
inflammatory sore  throats  and  hoarseness 
from  congestion  of  vocal  cords. 

Mercury,  343.  In  acute  tonsillitis  when  ton- 
sils almost  meet,  the  third  of  a  grain  of  grey 
powder  every  hour  beneficial  even  if  an 
abscess  has  formed. 

Mercury  and  morphia,  oleate  of,  239.  In 
obstinate  and  painful  tonsillitis. 

Nitrate  of  potash,  207.  Crystals  sometimes 
sucked  in  acute  inflammation,  but  other 
remedies  preferable. 

Nitrate  of  silver,  233.  In  early  stage  of 
inflammation  locally  applied  may  cut  it 
short.  Solutions  are  used  in  chronic  sore 
throat,  but  generally  tannin  and  other  as- 
tringent but  non-irritant  applications  better 
unless  in  a  sloughing  condition.  Sometimes 
used  in  diphtheria  on  inflamed  patches  only. 
Sometimes  applied  to  chronically  inflamed 
larynx  as  in  phthisis  by  brush  or  spray. 

Sometimes  injected  into  trachea  in  asthma, 
bronchitis  and  phthisis  (see  p.  233). 

Nitric  acid,  160.  Applied  undiluted  to  foul 
sloughs. 


DISEASES. 

Throat,  diseases  of — coniinued. 

Sulphurous  acid,  167.  Inhalation,  spray,  or 
fumigation,  for  malignant  sore  throat, 
whether  scarletinal  or  otherwise. 

Tannin,  311.  A  spray  of  five  per  cent,  tannin 
in  diphtheria  and  croup. 

Zinc,  sulphate  of,  256.  As  gargle  occasion- 
ally employed  in  relaxed  throat. 

Thrush. 

Borax,  175.  With  honey  or  as  glycerine  of 
borax. 

Copper,  sulphate  of,  254.  A  weak  solution 
to  be  painted  over  mucous  membrane. 

Glycerine,  307.    Will  sometimes  cure. 

Glycerine  of  borax,  307. 

Salicylic  acid,  576.  One  part  (dissolved  in 
alcohol)  to  250  of  water. 

Sulphurous  acid,  167.  As  solution,  strong 
or  diluted,  locally  applied. 


Tic    {See  Neuralgia)) 


Tinea  favus. 

Mercury,  236.  A  lotion  of  two  grains  of  the 
bichloride  in  an  oz.  of  water  applied  after 
each  epilation. 

 239.    As  oleate,  see  Tinea  sycosis. 

Oils,  296.  To  facilitate  removal  of  scabs — 
poultices  used  also  preparatory  to  epilation. 

  297.  Head  to  be  greased  freely  to  pre- 
vent spreading.  Other  members  of  family 
should  also  grease  freely.  A  mild  mercurial 
pomade  or  quinine  in  glycerine  best. 

Sulphurous  acid,  167.  The  pharmacopoeia 
acid  with  glycerine.  If  the  case  is  obsti- 
nate epilation  assists. 

Tinea  sycosis. 

Mercury,  236.  A  lotion  containing  two  grs. 
of  the  bichloride  to  an  oz.  of  water  to  be  ap- 
plied after  each  epilation. 

  239.    The  five  per  cent,  solution  of 

oleate  in  oleic  acid  with  the  addition  of  an 
eighth  part  of  ether. 

Tinea  tarsi. 

Blisters,  iro.  To  temple,  frequently  re- 
peated in  obstinate  cases. 

Mercury,  236.  The  irritant  ointments.  Eye- 
lashes to  be  cut  short  and  ointment  applied 
night  and  morning  after  picking  off  scabs. 
XJng.  hydrarg.  nit.  should  not  be  diluted  to 
more  than  half  its  strength.  Sometimes  best 
undiluted. 

 239.    As  oleate,  see  Tinea  sycosis. 

Silver,  nitrate  of,  232.    Solid  in  obstinate 

cases  after  removal  of  scabs. 
Sulphate  of  copper,  254.    As  nitrate  of 

silver,  but  milder. 

Tinea  tonsurans. 

Iodine,  131.  Two  drachms  with  an  oz.  of  oil 
of  wood  tar,  as  a  local  application. 

Mercury,  237.    For  lotion,  see  'linea  favus. 

 ._  239.    As  oleate,  see  Tinea  sycosis. 

Oils,  287.    See  Tinea  favus. 

Sulpho-cyanide  of  pota.^sium,  519.  wait 
.an  ounce  with  one  oz.  glycerine  and  seven 
oz.  of  w.ater  as  lotion.    (See  ref.) 

Sulphurous  acid,  167.    See  Tinea  favus. 
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Toe-nail,  ingrowing. 

PoTASSA,  173.  Cotton  wool  kept  moist  with 
liquor  potassx  pressed  down  between  nail 
and  soft  parts. 

Tonsillitis.  {See  Throat,  Diseases 
of.) 

Toothache.  {See  Teeth,  Affections 
of.) 

Torticollis. 

Capsicum,  390.  A  handful  of  the  crushed  pods 
are  infused  for  36  hours  in  a  pint  of  hot  or 
cold  water  and  applied  on  lint  covered  with 
gutta  percha. 

ToRULiE.    {See  Sarcince.) 
Tuberculosis.    {See  Phthisis.) 

Arsenic,  288.  Appears  to  reduce  temperature 
and  is  perhaps  beneficial  in  many  ways. 

Tumours. 

Chloroform,  343.  In  diagnosis  of  abdominal 
tumours,  also  in  that  of  phantom  tumours. 

Tympanum,  rupture  of.  {See 
Ear,  Diseases  of.) 

Typhoid  fever.  {See  also  Fevers.) 

Alum,  213.  For  the  diarrhoea. 
Cold  affusion,  see  pp.  50,  51. 
Digitalis,  455.    Recommended  by  Wunder- 

lich  to  lower  temperature  and  slacken  pulse. 
Ergot,  549.     For  intestinal  haemorrhage — 

hypodermically  if  urgent. 
Lead,  225.    The  acetate  with  opium  for  the 

purging. 

Mercury,  248.  Corrosive  sublimate,  the  hun- 
dredth of  a  grain  every  two  or  three  hours 
for  the  diarrhoea. 

 249.  Calomel,  in  small  doses  at  com- 
mencement, not  to  be  pushed  so  as  to  touch 
the  gums. 

Opium,  526.  In  small  doses  at  night  for  wake- 
fulness with  delirium,  and  also  for  the 
diarrhoea.    (See  also  p.  531.) 

 ; —  527.    May  be  given  as  injection  for 

diarrhoea. 

QuiNiA,  560.    To  reduce  temperature. 
Salicylic  acid,  576.    And  salicylate  of  soda 

lessen  temperature. 
Sulphurous  acid,  167. 

Turpentine,  377.  In  five  to  ten  drop  doses 
frequently  repeated  for  hemorrhages  ;  and 
in  ten  min.  doses  every  two  hours  in  the 
advanced  stage  with  a  dry  tongue,  or  dr.-xchm 
doses  every  six  hours  may  be  given  when 
tympanitis  and  prostration  but  without 
diarrhoea.    (See  also  p.  4.) 

Veratrum  viride,  407.    Has  been  employed. 

Typhus  fever.    {See  also  Fevers.) 

Antimony.  263.  In  the  deKrlum  with  wake- 
fulness—tartar-emetic  combined  with  opium. 
(See  Fever.) 
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Typhus  fever — continued. 

Belladonna,  497.    Said  to  clean  the  tongue, 

(See  also  p.  507.) 
Chloral,  359.    To  produce  sleep  and  allay 

violent  delirium. 
Cold  affusion,  52. 
Quinia,  557.    To  reduce  temperature. 

Ulcers.    {See  also  Sores.) 

Chlorate  of  potash,  209.  In  solution  as  a 
wash  to  clean  and  stimulate  foul  ulcers  — 
other  remedies  better. 

Cinchona,  553.  The  powdered  bark  dusted 
over  foul,  indolent,  sloughing  and  gangren- 
ous ulcers  promotes  the  healing  process. 

Conium,  459.  Locally  applied  by  means  of  a 
poultice,  will  ease  the  pain  and  improve  the 
character  of  the  sore. 

Nitric  acid,  158,  160.  Locally  to  destroy 
foul,  unhealthy  surface.  As  lotion  to  in- 
dolent and  painful  ulcers. 

Silver,  nitrate  of,  230.  Applied  to  un- 
healthy ulcers.  Also  to  ulcers  of  mouth  (p. 
232)- 

Uric  acid,  excess  of,  in  urine. 

Alkalies,  178,  179.    Citrates  are  best. 

Urine,  incontinence  of.  {See 
Incontifience.) 

Urine,  suppression  of. 

Copious  injections,  85.  Beneficial  in  some 
cases. 


Urticaria. 

Alkalies,  170.    (See  Pruritus.) 

Benzoin,  381.  The  comp.  tinct.  painted  on 
the  skin  for  itching. 

Chloroform,  334.  As  ointment  to  allay  itch- 
ing. 

Colchicum,  411.    In  gouty  persons. 
Cyanide  of  potassium,  519.  Or  hydrocyanic 

acid.    (See  Itching.) 
Lead,  224.    Lotions  to  ease  itching. 
Nitric  acid,  158.    A  dilute  wash  controls 

itching  and  prevents  wheals. 
Warm  baths,  56. 

Uterine  diseases. 

AcT^A  RACEMOSA,  417,  419.  To  prevent 
miscarriages  in  irritable  uterus  and  pro- 
lapsus. 

Belladonna,  496.  Witli  tannin  and  supposi- 
tory in  neuralgia  of  uterus. 

Camphor,  375.  A  saturated  solution  in  eau 
de  Cologne  to  be  rubbed  into  the  head 
for  drowsiness  or  headache  of  uterine 
origin. 

Cakuoi.ic  acid,  S19.     A  weak  solution  as 

injection  in  cancer,  &c. 
 ;  323-    Pure  in  ulcer  of  os  and 

ccrvi.\  and  chronic  inflammation  of  uterus 

or  cervix.    (See  ref ) 
Caruonic  acid  gas,  116.   Injected  up  vagina 

for  pain  of  ulceration  of  os,  cancer  and 

neuralgia  of  uterus. 
Caustic  lime,   190.     Mixed  with  caustic 

potash  as  escharotic  in  affections  of  neck  of 

uterus. 

Chloroform,  334.  As  spray  in  cancer, 
ulceration  of  os,  and  neuralgia,  must  be 
continued  some  minutes. 
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Uterine  diseases — continued. 

Ergot,  549.  Hypodermically  for  fibrous 
tumour. 

— '          5SO'     The   most  valuable  medicine 

kndwn  for  uterine  haemorrhage— must  be 
given  in  full  doses  and  repeated  every  hour 
or  so.  Dry  cupping  over  the  sacrum  useful, 
perfect  rest  necessary. 

Glycerine,  307.  In  congested  neck  of  womb 
a  pledget  of  cotton  wool  saturated  with 
glycerine  and  applied  for  several  hours  will 
induce  a  copious  discharge  of  serum  which 
will  give  as  much  relief  as  leeches, — a  piece 
of  twine  should  be  fastened  to  it. 

Glycerine  of  tannin,  312.  Checks  dis- 
charge and  stench  of  cancer,  better  still  if 
mixed  with  glycerine  of  carbolic  acid. 

Iodoform,  353.  As  bolus  with  cocoa  fat 
inserted  into  excavation  produced  by 
cancer. 

Iron,  221.    Locally  in  uterine  catarrh. 
Lead,  224.    As  plaster  for  pain  in  back  due 

to  uterine  disease. 
Opium,  527.    An  injection  into  the  rectum  of 

laudanum  and  starch  will  subdue  the  pain 

of  uterine  diseases. 

Vaccination. 

Aconite,  429.  For  erysipelatous  redness  after 
vaccination.  This  treatment  may  be  supple- 
mented by  the  local  application  twice  daily 
of  belladonna  ointment. 

Vaginitis.    {See  Vulvitis.) 

Glycerine  of  tannin,  309.  In  chronic 
vaginitis  of  children. 

Varicocele. 

Cold  douche,  63.  To  perinseum  and  but- 
tocks, with  suspension  of  testicles  in  cold 
water. 

Hamamelis,  313. 

Vomiting. 

Acids,  162. 

Alum,  213.  In  six  to  ten  gr.  doses  in  obsti- 
nate vomiting  of  phthisical  patients  excited 
by  coughing. 

Arsenic,  277.  One  drop  of  liq.  arsen.  before 
food  in  vomiting  of  drunkards,  also  in 
chronic  vomiting  without  pain  or  nausea, 
has  been  recommended  in  vomiting  of 
cholera. 

Belladonna,  497.  Has  arrested  the  obsti- 
nate forms  of  the  vomiting  of  pregnancy 

Bicarbonate  of  sod.a.,  192.  Half-drachm 
to  a  drachm  to  a  pint  of  milk  for  infants 
especially  if  constipated.  If  lime-water 
and  bicarbonate  of  soda  both  fail,  stop  all 
milk  and  feed  on  sopped  bread,  water  gruel 
and  chicken  or  veal  broth. 

Bismuth,  223.  In  many  forms  of  vomiting 
in  children,  especially  when  due  to  acute  or 
chronic  catarrh  of  the  stomach. 

Carbonic  acid  water,  116.    With  milk. 

Chloroform,  335.  In  -Irop  doses,  pure,  in 
sea-sickness  and  other  vomiting. 

Counter-irritation,  iio.  At  epigastrium 
often  allays  pain  and  obstinate  vomiting  due 
to  diseases  of  stomach. 

Creosote,  320.  In  sea-sickness,  pregnancy, 
cancer,  ulcer  of  stomach  and  Bright's  dis- 
ease. 

Gelatine,  192.  With  milk,  cream,  and 
arrowroot,  as  food  for  young  children. 
(Sec  ref ) 


Vomiting — continued. 

Hydrocyanic  acid,  520.  Sometimes  checks 
vomiting  as  well  as  relieves  the  pain  of 
chronic  ulcer,  cancer,  chronic  gastritis,  gas- 
tralgia,  &c. 

Ice-bag,  75.  To  epigastrium  for  pain  and 
vomiting  of  cancer,  &c. 

Ipecacuanha,  190.  In  sympathetic  vomit- 
ing. 

 r393-.  Inpregnancy  (see  ref  ),  at 

menstrual  times,  in  the  morning  vomiting  of 
drunkards,  but  here  arsenic  generally  better. 
In  morning  vomiting  from  weakness  and  in 
convalescents,  in  acute  catarrh  of  the 
stomach  in  children — may  be  combined  with 
aconite  if  inflammation  great,  in  whooping- 
cou^h— here  sometimes  alum  better.  In  the 
vomiting  occurring  without  nausea  imme- 
diately after  meals — here  arsenic  better. 

Lime-water,  192.  In  chronic  forms,  as  from 
chronic  ulcer,_mixed  with  milk — if  vomiting 
incessant,  patient  should  be  fed  on  this  only 
in  frequent  small  quantities.  Milk  with  one- 
eighth  of  lime-water,  often  sufficient  for  in- 
fants in  whom  the  gastric  juice  coagulates, 
milk  causing  vomiting,  wind  and  colic.  If 
they  are  constipated  bicarb,  of  soda  better. 
(See  above.) 

Magnesia,  190.  In  sympathetic  vomiting — 
effects  very  transient. 

Mercury,  244.  As  calomel,  or  better  still 
grey  powder,  one-third  grain  every  two 
hours  in  the  sudden  forcible  vomiting  of 
children.  Small  doses  frequently  given  are 
useful  when  vomiting  accompanied  by  clayey 
stools. 

Morphia,  524.  Hypodermically  in  pregnancy 
as  well  as  other  severe  forms.  Often  arrests 
persistent  hiccup. 

Nutrient  enemata,  86.  In  persistent  vo- 
miting. 

Nux  vomica,  394.  When  tongue  coated  with 
thick  fur — may  be  given  with  ipecac. 

Oxalate  of  cerium,  190.  One  grain  every 
three  hours  in  sympathetic  vomiting. 

QuiNiA,  190.    In  sympathetic  vomiting. 

 561.    Sometimes  useful  in  vomiting 

of  pregnancy. 

Spinal  ice-bag,  78.  In  pregnancy  and  sea- 
sickness. 

Veratrum  album,  408.  In  vomiting  and 
purging  of  summer  diarrhoea. 

Vulvitis. 

Alum,  211.  A  lotion,  or  if  inflammation 
higher  up  an  injection  of  sixty  grains  to  a 
pint  of  water,  to  be  used  every  hour  or 
oftener.  The  strength  is  occasionally  "loo 
much. 

Glycerine  of  tannin,  309.     In  chronic 

vaginitis  of  children. 
Lead,  224.     Solutions  of  the  acetate^  or 

diacetate  as  wash  when  acute  stage  just 

subsided— later    on    stronger  astringents 

needed. 

Lime-water,  191.    As  a  wash. 

Warts. 

Arsenic,  265.  Arsenious  acid  as  a  caustic- 
enough  to  be  used  to  excite  active  inflamma- 
tion.   (See  ref)  . 

  266.     Liquor  arsenicalis  may  be 

painted  over  warts. 

Caustic  alkalies,  170.  Undiluted  or  mixed 
with  cau.stic  lime,  locally. 

Chromic  acid,  168.  A  solution  of  100  grs. 
to  one  oz.,  applied  with  a  glass  rod  so  .is 
just  to  saturate  the  diseased  growth,  .any 
superfluous  acid  to  be  removed  ;  dress  with 
dry  lint. 
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Warts — continued. 

Glacial  acetic  acid,  158.    Very  effectual. 
Mercury,  nitrates  of,  235.    Locally  ap- 
plied. 

Nitric  acid,  158.  A  drachm  or  two  of  the 
dil.  acid  to  a  pint  of  water,  as  a  wash  to 
keep  small  syjjhilitic  warts  and  condylomata 
constantly  moist. 

Silver,  nitrate  of,  230.  As  caustic,  but 
too  superficial. 

Zinc,  256.  Chloride,  iodide  and  nitrate 
locally. 

Wasting  diseases. 

Phosphate  of  lime,  195.    In  chronic  cases. 

Wheezing. 

Arsenic,  282.  In  emphysematous  persons — 
(see  Emphysema).  In  the  wheezing  of 
children  with  oppressed  breathing. 

White  swelling. 

Iodine,  132.  A  solution  injected  into  the 
joint. 

Whitlow. 

Antimony,  262.  As  tartar-emetic.  (See  In- 
flammation.) 

Carbolic  acid,  314.  To  benumb  the  surface 
during  incision. 

Whooping-cough. 

Alum,  213.  When  acute  stage  is  over  and 
there  is  no  complication  two  to  six  grs.  every 
three  hours,  or  less  every  hour  in  glycerine 
or  honey. 

Belladonna,  506.  Especially  during  third 
week.  Children  bear  this  drug  well ;  ten 
minims  of  the  tinct.  may  be  given  hourly  to 
a  child  two  or  three  years  old. 

Of  little  use  if  complications  exist. 

Bromide  of  potassium,  145.  Especially  in 
summer.  When  uncomplicated,  except  with 
convulsions. 

Cannabis  indica,  548.  Has  been  found 
useful. 

Carbonate  of  potash,  180.  In  one  or  two 
grain  doses. 

Chloride  of  ammonium,  199. 

Chloroform,  334,  Or  ether,  to  lessen  vio- 
lence of  paroxysms. 

Clover,  545.  A  wine-glassful  occasionally 
through  the  day  of  an  infusion  made  of  two 
ounces  of  carefully  dried  red  blossoms 
,  steeped  in  a  pint  of  boiling  water  for  four 

•  hours. 

Cod  liver  oil,  302.    In  middle  and  after 

stage. 
Conium,  464. 

Ergot,  551.    Said  to  be  useful. 

Ipecacuanha,  403.    Useful  in  many  cases. 

LtME-WATER_,  193.  Useful  from  its  astrin- 
gency,  as  in  some  forms  alum  and  tannin 
advantageous. 

Lobelia,  546.  In  spasmodic  stages.  Children 
very  tolerant  of  this  drug ;  for  a  child  two 
years  old,  ten  min.  of  the  tinct.  every  hour 
and  an  additional  dose  each  time  the  cough 
is  imminent,  provided  the  paroxysm  gives 
sufficient  warning. 

Musk,  324.    Has  been  given. 

Mustard,  390,    Said  to  be  useful. 

Opium,  532.  In  convulsive  stage.  Sufficient 
should  be  given  to  produce  slight  heaviness 
which  should  be  maintained.    (See  ref  ) 

Senega,  585.    Given  by  some. 

Silver,  nitrate  of,  233.  A  solution  for 
sponging  out  throat  or  as  spray.    As  spray 


Whooping-cough — continued. 

when  patient  more  than  two  or  three  years 
old. 

Tannin,  310.    Applied  to  throat. 
Valerian,  384.    Preparations  said  to'control 

paroxysms. 
Zinc,  257.    As  oxide  or  sulphate. 

Worms. 

Alum,  589.    As  solution  for  injection. 
Areca  nut,  588.    For  tape  worm. 
Chloride  of  ammonium,  199.    To  prevent 

formation  of  thick  mucus  which  serves  as 

nidus  for  worms. 
Common  salt,  588.    Chloride  of  ammonium 

and  antimony  to  remove  catarrhal  state  of 

mucous  membrane. 
FiLix  mas,  586.    For  tape  worm,  to  be  taken 

on  an  empty  stomach  and  followed  by  a 

purge.    (See  ref  for  directions.) 
Injections,  85.    For  thread  worms;  enough 

liquid  should  be  used  to  reach  a  little  higher 

than  the  rectum.    Half  a  pint  enough  for 

an  adult.    Solution  of  salt,  iron,  &c.,  must 

not  be  too  concentrated  lest  inflammation 

ensue. 

Iron,  216.  Tinct.  ferr.  sesquichlor.  half  an 
ounce  in  a  pint  of  water,  a  good  injection 
for  thread  worms,  coagulating  albumen. 

Kamela,  588.    For  tape  worm. 

Kousso,  587.    For  tape  worm. 

Lime-water,  193  and  589.  As  injection  for 
thread  worms. 

Oils,  589.    Reputed  vermicides. 

PuNiCA  granatum,  587.  As  infusion  for  tape 
worms. 

Quassia,  577.  The  infusion  useful  for  asca- 
rides,  as  injection  or  by  mouth. 

Santonin,  587.  For  round  and  thread 
worms,  in  castor  oil  by  mouth  or  as  an  in- 
jection. 

ScAMMONY,  583.  For  thread  worms  in  the 
rectum. 

Tannin,  311.  As  catechu,  kino,  red  gum, 
rhatany,  haematoxylum  in  injections  to  des- 
troy thread  worms. 

Tonics,  589.  As  cod  liver  oil  and  iron  to 
restore  intestinal  canal  to  healthy  condition. 
Also  cold  sponging,  out-door  exercise,  and 
judicious  diet.  Useful  probably  by  prevent- 
ing the  production  of  the  abundant  mucus 
which  favours  the  growth  of  worms. 

Turpentine,  377.  As  poison  to  tape  and 
thread  worms.    (See  also  p.  588.) 

Valerian,  383.  Especially  when  convulsions. 

Wounds. 

Aloes,  58a   Topically  as  a  slight  stimulant— 

often  purges. 
Carbolic  acid,  314.    For  Lister's  method 

see  ref.  ' 
Collodion,  294.    Paint  over  to  adjust  edges 

and  exclude  air. 
Ice  and  salt,  76.   Applied  to  wound  prevents 

inllammation. 
Opium,  527    To  quiet  intestinal  movements  in 

wounds  of  the  abdomen. 
Sulphurous  acid,  167.    Solution  constantly 

applied,  diluted  or  not. 
Tannin,  308.    Or  glycerine  of  tannin  to  coat 

over  wounds. 
Turkish  bath,  64.    For  pain  in  the  seat  of 

old  wounds. 

Xeroderma. 

Glycerine,  307.    Glycerine  of  starch  to  be 

rubbed  in  daily  after  a  bath 
Oils  and  fats   296.    In  conjunction>.riiJa  1 
warm  baths  to  lubricate  skin.  /\\\.  UQ 
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ERRATA. 

For  vulvEe,  p.  173,  last  word,  read  vulva. 
For  arsenia,  p.  266,  line  31,  read  a.rsem.c. 
"i^;' nine-thousandth,  p.  512,  first  line,  read -i^^. 
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